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teceiving U. S. Satellite Signals 


MONITOR YOUR TONE 
AND FREQUENCY 


MAINTAIN AND REPAIR 
YOUR OWN SCOPE 


SERVICING 
COMMUNICATION RECEIVERS 
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Mr. Service Dealer: 


Helps you to maintain a <a 
profitable, INDEPENDENT position — | secmsu,2nre = tvs re on 


Tube Books 


in the Servicing Industry "SIGNS 


Raytheon makes available to you all the 
Technical Data, Shop Helps, Signs, Sales 
Builders, and Advertising Aids you need for a 
successful T'V- Radio Service operation. This, 
plus a most complete line of finest quality TV 
and Radio Tubes, makes Raytheon first choice fF | DEALERS N AME 
of Independent Service Dealers. - : ERADIO SERVICE 


1958 Edition of the Raytheon Receiv- 
NEW! ing Tube Data book. 1000 types — 600 
+ 


individual basing diagrams — all you 
need to know about Receiving Tubes. 


DISPLAYS SHOP AIDS 


eo T\-Radio TUBES 


TESTED MERE BY EXPERTS _ erm 2 
ADVERTISING HELPS 


Displays — Counter, Window, Transparent 
Banners, and Window Streamers, Decals. 


All these profit building items are available through 
your Raytheon Tube Distributor. Ask him for a free = , 

; ; es Advertising Helps — Advertising Mats an 

copy of Raytheon Business Builders booklet that de- — Post ‘Card Mailers o Television i ‘and Radio 
qvttRE a, scribes them in detail. Spots, Dummy Tube Cartons, Door Knob 
> . Hangers. 


RAYTHEON MANUFACTURING COMPANY 
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| YOU BUILD 
Signal 
I 


YOU BUILD 
Broadcasting 


Transmitter 


As part of N.R.I. Communi- 
cations Course you build this 
low power Transmitter; use 
it to learn methods required 
of commercial broadcasting 
operators, train 

for FCC 

license. 


Generator 


N.R.I. sends kits of parts 

to build this Signal Gen- 

erator. You get practical 

experience, conduct tests to 

compensate Radio frequency amplifiers, 

practice aligning a typical I.F. video ampli- 
! fier in TV circuit, many other experiments. 


| YOU BUILD AC-DC 
| Superhet Receiver 


| N.R.I. servicing training 
supplies all parts, every- 
thing is yours to keep. 
Nothing takes the place 
of practical experience. 
You get actual servicing 
experience by practicing 


| YOU BUILD Vacuum 
Tube Voltmeter 


| Use it to get practical experienc e, earn 
extra cash fixing neighbors’ sets in spare 
time, gain knowledge to help you work 
in Radio, Television, Color TV. With , 
N.R.1. training you work on circuits ~ saab 
common to both Radio and TV. Equip- . : | 
ment you build “‘brings to life’’ things 
you learn in N.R.I.’s easy-to-under- 
stand lessons. 64 page Catalog FREE, 
shows all equipment you get. 


with this modern receiver; 
you learn-by-doing. 


Learn RADIO 
TELEVISION 


by Practicing at Home 


NEED FOR TECHNICIANS INCREASING 
Fast Growing Field Offers Good Pay, Bright Future 


and can do. So plan now to get into Radio-TV. 
Keep your job while training with N.R.I. You 
learn at home in your spare time. N.R.I. is 
oldest and largest home study Radio-TV School. 
Our methods have proved successful for more 
than 40 years, provide practical experience. 
Soon after enrolling, many N.R.I.students start 
to earn $10, $15 a week extra in spare time 


Chief Engineer 

“I am Chief Engineer 
of Station KGCU in 
Mandan, N. D. I also 
have my-own spare time 
business servicing high 


+ Today’s OPPORTUNITY field is Radio-Televi- 

ro sion. Over 125 million home Radios plus 30 

- * million sets in cars and 40,000,000 Television 

frequency two-way com- sets mean big money for trained Radio-TV 
munications systems.” ’ Technicians. More than 4,000 Radio and TV 
R. BARNETT, Bis- Broadcasting stations offer interesting and im- 
marck, North Dakota. portant positions for technicians, operators. 


Paid for 
Instruments 

“I am doing very well 
in spare time TV and 
Radio. Sometimes have 


three TV jobs waiting -. 


and also fix car Radios 
for garages. I paid for 
instruments out of earn- 
ings.” G. F. SEAMAN, 
New York, N. Y. 

Has Own 

TV Business 

“We have an appliance 
store with our Radio 
and TV servicing, and 
get TV repairs. During 
my Army service, NRI 
training helped get me 
a top rated job.” W. M. 
WEIDNER, Fairfax, 
South Dakota. 
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Color television, portable TV sets, Hi-Fi, other 
developments assure future growth. 

It’s the trained man who gets ahead. The fellow 
who uses his spare time to develop knowledge and 
skill gets the better job, drives a better car, lives 
in a better home, is respected for what he knows 


fixing sets. Many open their own full time 
Radio-TV shops after getting N.R.I. Diploma. 
Find out more. Mail Coupon. Cost is low, terms 
easy; includes all equipment. Address: National 
Radio Institute, Dept. 8CE, Washington 16, D. C. 


NATIONAL RADIO INSTITUTE | 
Dept. 8CE, Washington 16, D. C. 

Mail me Sample Lesson and 64-Page Catalog, l 
FREE. (NoSalesmanwill call. Please write plainly.) 
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Men 17 to 55 


7 


has helped Men like these Get Better Jobs or Shops of their 


How about YOU? 


Dae e 


NO PREVIOUS TECHNICAL EXPERIENCE NEEDED 


Men from practically every walk of life have won better jobs or businesses 
of their own through DeVry Tech’s program. Many of these men, like 
thousands of others, had no previous technical experience. They pre- 
pared either in our well-equipped Toronto or Chicago laboratories, 
or at home in their spare time without interfering with their 
regular jobs. 
The “Electronic Age” is here! Opportunities for 
men 17 to 55 are great! Fill in coupon below 
for FREE details! Act now! 


MAIL COUPON TODAY! 
DeVry Technical Institute , 
4141 Belmont Ave., Chicago 41, Ill., Dept, RN-3-0 


Please give me your FREE booklet, “Electronics and YOU,” and 
tell me how | may prepare to enter one or more branches of 


. : os Electronics as listed above. 
DV F : aan (PLEASE PRINT) aaa 
Chicago 41, Illinois 


Formerly DeForest’s Training, Inc. _ Apt. 


City Zone ___ State 
(J Check here if subject to Military Training. 


DeVry Tech's Canadian Training Center is located at 
B 2036 626 Roselawn Avenue, Toronto 12, Ontario. 
Council 
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CBS tubes are mechanically transferred from the aging conveyor left) to the automated tester 
(right) where they undergo up to 27 characteristics tests controlled by adjustable plug-in units. 


Quality is Automatic with CBS 
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LET IT CUT YOUR CALL-BACKS AUTOMATICALLY 


These automated test stations are part of a plan that makes quality 
automatic with CBS. They check CBS tubes and semiconductors 


more precisely, more completely. And they eliminate human error. 


To you, this advanced engineering means quality you can depend 
upon to cut your call-backs . . . automatically. Start using CBS 
tubes and semiconductors. Prove to yourself that automation does 


make a difference. 


IN SEMICONDUCTORS, TOO! Matched 
to CBS mechanized diode production, 
this meterless test station double-checks 
automatically the quality built in by CBS 
automation. 


Reliable produc 
B.S Coes) tubes ¢ semiconductors 


CBS-HYTRON, Danvers, Massachusetts 
FOR THE BEST IN ENTERTAINMENT TUNE TO CBS A Division of Columbia Broadcasting System, Inc. 
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aster Way to Reach 


the Top in TV SERVICING 


N.R.I. SENDS you 17” Picture Tube, 
Components for a TV Receiver, 5” Oscilloscope and Signal 
Generator . . . all parts for these 4 complete units. 


N.R.I. All-Practice Method Trains You 


25 See Aa 


t Home in 


Spare Time to Fix TV Sets Quickly, with Confidence 


The man who knows the answers—the 
Professional TV Technician enjoys the 
prestige, gets the better jobs, the 
higher pay. Here is the learn-by- 
practice training to be a Professional 
TV Technician. It shows you the way 
to be the boss, to earn top pay. Tele- 
vision Servicing needs more well 
trained men. If you have a basic 
knowledge of radio and electronics 
you can make some Television repairs 
simply by trial and error. But sooner 
or later you will face TV Service prob- 
lems you can not solve. And you can’t 
get the training you need while cus- 
tomers wait. 

N.R.I. Is Oldest and Largest 
Home Study Radio-TV School 
Over forty years experience and the 
record and reputation of N.R.I. back 
up this learn-by-doing Professional TV 
Servicing Course. Instead of just read- 
ing about TV problems, you build and 
conduct experiments on circuits in a 
TV receiver. You learn methods, 
“Tricks of the trade” proved by top 
TV Servicemen. You learn to fix any 

set, any model with confidence. 
You Get COLOR TV Textbooks 
Early 
The day you enroll, N.R.I. sends you 
special Color-TV books to speed your 
knowledge and understanding of this 
vast, growing phase of Television. 
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Many full color pictures and diagrams 
help you recognize defects and help 
you learn how to correct them quickly 
and properly. To cash in on the com- 
ing Color TV boom, you'll need the 
kind of knowledge and experience this 
N.R.L. training gives. 


This is 100% learn-by-doing, practical 
training. Here is a course for men 
who know basic theory, either from 
Radio or TV Servicing experience or 
planned training but realize the need 
for more knowledge to forge ahead. 
Here is what one graduate, G. G. 
Stethem of Belpre, Ohio, says, “I can 
not praise N.R.I.’s Professional TV 
Course highly enough. I have my own 


spare time shop and all the Radio-TV 
work I can handle.” 


Another graduate, Edward Ravitsky 
of Northumberland, Pa., says, “I have 
taken your course in Professional TV 
Servicing. It takes the kind of ex- 
perience you offer to really learn.” If 
you want to go places faster in TV 
Servicing, make your future more se- 
cure as the industry develops, we 
invite you to find out what you get, 
what you practice, what you learn 
from N.R.I.’s Course in Professional 
TV Servicing. Mail the coupon now. 
There is no obligation. NATIONAL 
RADIO INSTITUTE, Dept. 8CET, 
Washington 16, D. C. 


p------------------ 


NATIONAL RADIO INSTITUTE 


Dept. 8CET, Washington 16, D. C. l 


Please send FREE copy of “How to Reach the Top in TV | 
Servicing.” I understand no salesman will call. 


ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL all 
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FROM TRIAD 


TWO NEW 
TRIAD 
CATALOGS 


Fresh from the printer are 
your new 1958 TRIAD refer- 
ence books: the TRIAD 
GENERAL CATALOG TR-58, 
containing specifications and 
prices on 940 TRIAD trans- 
formers, including over 100 
new items...and the TRIAD 
TELEVISION REPLACE- 
MENT GUIDE TV-58. Get your 
complimentary copies from 
your distributor—or write... 


Visit our Booth 
#2244 at the 
IRE Show 


4055 REDWOOD AVENUE, 
VENICE, CALIFORNIA 


812 EAST STATE STREET, 
HUNTINGTON, INDIANA 


A SUBSIDIARY OF LITTON INDUSTRIES 


7x the RECORD. 


ELECTRONICS IN 


HE “Space Age,” launched on the 

fourth of October last year with the 
orbiting of the first sputnik, also her- 
alded a new and important era for 
electronics. Rockets, guided missiles, 
supersonic aircraft, early warning sys- 
tems, atom subs, etc. could not have 
been developed nor would they be op- 
erable without electronics. Electronics 
is slated for an even more vital role 
as the Space Age moves into high 
gear. Although over 2 billion dollars 
was spent on guided missiles last year 
this sum will be increased substan- 
tially in 1958 with a healthy chunk of 
the business going to makers of guid- 
ance and control equipment. It has 
been estimated that up to 17% of all 
military expenditures last year was 
for electronic gear. 

Important as the government is as 
a consumer of electronic products 


(about 50% of the dollar volume), the 
| private citizen and the business man 


contribute substantially to the health 
and prosperity of the industry. Al- 
though last year’s television receiver 
sales were down about 4% from 1956, 
the industry expects that this year ap- 
proximately 7 million sets will move 
into the hands of the public. The re- 
placement market is expected to ac- 
count for approximately 3 to 4 million 
sets. 

Radio, that stepchild of the age of 
the cyclops, has staged a remarkable 
rebirth with people everywhere discov- 
ering that an enlightened sense of 
hearing is well worth cultivating. The 
improvements and conveniences incor- 
porated in the new tuners, amplifiers, 
phonographs, and other basic audio 
gear have wooed an entirely new fol- 
lowing for high-fidelity equipment. 
The public bought some 14.7 million 
radio receivers and 5 million phono- 
graphs last year and is expected to up 
its purchases quite substantially this 
year. 

With some 47 million TV sets and 


| 135 million radios in use, the business 


of keeping this equipment in good 
working order has become an impres- 
sive one. Replacement parts, includ- 
ing tubes, amounted to almost a bil- 
lion dollars last year and shows 
promise of topping its own record in 


| 1958. 


All in all, 1957 was a good year for 
the electronics industry with sales at 


| the factory level exceeding 7 billion 


dollars, an increase of over 1 billion 
over the previous year. 

It can be stated without successful 
contradiction that electronics is one of 
the most dynamic industries in the 


| United States today. Not only are 


new uses being found for existing 


OUR ECONOMY 


equipment and techniques but new 
products are pouring out of the re- 
search laboratories at an almost un- 
believable rate. Who, ten years ago, 
would have envisioned a 2% times in- 
crease in the production of transistors 
in a single year? Printed circuitry? 
Automatic assembly of radio and TV 
sets as well as more elaborate elec- 
tronic devices? Long life and re- 
chargeable batteries of minute size? 
Electronic devices deriving their pow- 
er from the sun, or failing this, arti- 
ficial light? The list is growing larger 
every day. 

When the roll of these new miracle 
brain children is added to the inprove- 
ments that have been made in some 
of the more familiar products—new 
shorter picture tubes, a technique for 
producing audio tubes which reduces 
microphonics, methods for controlling 
the accuracy of turntable rotation to 
eliminate wow and flutter, etc—the 
over-all picture is certainly truly im- 
pressive. 

As with the economy as a whole, the 
electronics industry has hit some soft 
spots which has resulted in temporary 
cutbacks and the shut-down of some 
production lines with the furloughing 
of workers, but the consensus of most 
economists is that the situation in the 
electronics industry is transitory. The 
speeding up of the national defense 
program, the acceleration of the mis- 
sile and space programs, and the in- 
creased application of electronics in 
both the heavy and light manufactur- 
ing fields will soon provide the neces- 
sary shot in the arm to get the elec- 
trons flowing again. In the meantime 
and until the full electronics program 
shifts into high gear, the audio equip- 
ment segment of the industry moves 
forward steadily, garnering a greater 
and greater percentage of the consum- 
er’s “recreational” dollar for a stag- 
gering total of $200 million last year— 
an increase of some 188 million since 
1950! 

Thus, while some persons are en- 
countering temporary set-backs in 
their chosen field of electronics, due to 
some extent to regional situations 
affecting business as a whole, the 
over-all projection seems to indicate 
that while the “patient” may be under 
the weather at the present time, the 
disease is far from fatal and the es- 
sential vigor of the patient can be 
counted upon to effect a complete re- 
covery—and then some. You can al- 
ways count on our industry to invent 
its own “electronic bootstraps” to 
meet the current need. And the cur- 
rent need is tremendous and shows 
no signs of abatement. . . . WSS. 
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EASY-PAY 
TERMS: 
Only 10% down. 
Available 
on orders over $45. 
Fast handling— 
no red tape. 


featuring: 

ALLIED’S money-saving knight-kits: 
Finest electronic equipment in money-saving kit form. 
Over 50 quality kits available— Hi-Fi amplifier, tuner 
and speaker kits, Hobby kits, Test Instruments, Ham 
kits (see our KNIGHT-KIT values elsewhere in this pub- 
lication). ALLIED KNIGHT-KITS are easiest to build and 
they SAVE YOU MORE. 


EVERYTHING IN HI-FI 
World’s largest selection of quality Hi-Fi com- 
ponents and complete music systems—available for 
immediate shipment from stock. Save on exclusive 
ALLIED-Recommended complete systems. Own the 
best in Hi-Fi for less! 


‘a Our BP par 
ALLIED RADIO 


World's Largest Electronic Supply House 
March, 1958 


404 paces 


the only COMPLETE catalog 
for everything in electronics 


Get ALLIED’s 1958 Catalog—it’s 
complete, up-to-date — 404 pages 
packed with the world’s largest selec- 
tion of quality electronic equipment 
at lowest, money-saving prices. Get 
every buying advantage at ALLIED: 
fastest shipment, expert personal 
help, lowest prices, guaranteed 
satisfaction... 


WORLD'S LARGEST STOCKS 


Latest Hi-Fi Systems and 
Components 


Money-Saving, Build-Your- 
Own KNIGHT-KITS 
Recorders and Supplies 


Public Address Systems and 
Accessories 


TV Tubes, Antennas and 
Accessories 


Amateur Receivers, 
Transmitters, Station Gear 


Test & Lab Instruments 


Specialized Industrial 
Electronic Equipment 

Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 


send for the leading f| 
electronic supply guide E ; 

ALLIED RADIO CORP., Dept.1-C8 

100 N. Western Ave., Chicago 80, Ill. 


C) Send FREE 404-Page 1958 ALLIED Catalog 


i Name. 


: Address. 


} City. Zone fp 
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One method of thermo-compression bonding. 
A heated wedge presses a wire against a 
heated semiconductor with enough force to 
deform the wire. Adhesion occurs in seconds. 


Thermo-compression bonding 
provides a new way to attach a 
wire to a semiconductor. It calls 
for heat and pressure—nothing 
else. The wire and the semicon- 
ductor are moderately heated, 
then pressed together under mod- 
erate pressure. The resulting bond 
is very strong—stronger actually 
than the wire. No chemical flux 
or molten metal is required. 


Eliminating molten metal pro- 
vides an enormous advantage in 
fixing electrical connections to 
transistors. That’s because molten 
metal tends to spatter and spread 
uncontrollably over the surface of 


Wire bonded to germanium by thermo-compression technique (enlarged). 
Wires only 1/10 the breadth of a human hair have been successfully 
anchored to germanium wafers only three hairs thick. The bond may be 
an ohmic contact or rectifying contact by adding suitabie impurities to the 
wire and the semiconductor. 


new way to join metal to semiconductors 


a semiconductor. And it may alloy 
with the semiconductor to alter its 
all-important crystalline structure 
and chemical purity. Thermo- 
compression bonding easily and 
quickly makes a strong permanent 
electrical connection without 
damaging the semiconductor. 
Furthermore, the lead may be at- 
tached to microscopic areas and 
precisely positioned, a most valu- 
able aid in the construction of 
high-frequency transistors. 


Thermo-compression bonding 
will speed the production of tran- 
sistors . . . the transistors needed 
to fill all the new jobs Bell Lab- 


oratories finds for them in the quest 
to provide still better telephone 
service to our growing country. 


At Bell Labs Howard Christensen and Orson 
Anderson discuss their discovery of new bond- 
ing principle with Peter Andreatch, Jr., who 
collaborated in the studies. 


BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 


FR é 7 i from HOWARD W. SAMS... 


these valuable all-steel file cabinets with your purchase of 


Pp HOTOFACT the world’s finest TV-Radio Service Data 


NOW—FOR PHOTOFACT 
SUBSCRIBERS! 


NOW—FOR PHOTOFACT LIBRARY. 
PURCHASERS! 


NEW EASY-BUY WAY: 


ABSOLUTELY FREE 


HOWARD W. SAMS & CO., INC. 
2203 E. 46th St., Indianapolis 5, indiana 


() Send me full details on your FREE File cabinet offer and 
EASY-BUY Plan. 


CJ I'm a Service Technician: [J full time; [J part time 


My Distributor is: 
Shop Name: 
Attn.: 
Address: 
| Ss Ae ___Zone____ State 


CAPACITORS 


The Dielectric of the 600UE is 
Dupont’s MYLAR’ 
highly resistant to moisture 
penetration even with no 
external protection 


The molded case of the 600UE is 
Shell’s EPON**. 
very tough durable epoxy 
known for its long life and 
superior moisture resistance 


Save money for yourself and 
your customer,use the best, the 


Good-ALL GOO UE 
The cost is surprisingly low! 
Leading distributors are now 
carrying a complete stock 


GOOD-ALL ELECTRIC MFG. CO. 
Distributor Divisior 


26 Rittenhouse Pi Ardmore, Pa 
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After some years of absence we are once more running a “Letters” 
column. So many of our readers have urged us to reinstate this feature 
in order that they might have a chance to express their views not only to 
us personally and privately but also to our many other readers, whom 
we feel sure would be interested. So if you have any constructive and 
worthwhile comments that you feel would be of general interest, please 
drop us a line. We can’t guarantee to print all your letters because of 
space limitations, but we would like to hear from you.—Editor. 


C.0.D. SERVICE 
To the Editors: 
As a customer, the man who pays the 
bill, I am commenting on the article 


| “Strategy for C.O.D. Service” in the 
December issue. 


While from the standpoint of the 
service shop operator, C.O.D. service 
may be advantageous, it is not always 
so for the customer. Perhaps, for ex- 
ample, the person present when the 
work is done in the home is not the 
person who will pay the bill. Also, 
many quite solvent families work on 
close budgets. When a bill is excep- 
tionally large, an extension of credit 
into the following month may be de- 
sirable. If refused—or even if granted 
after a lot of hemming and hawing— 
the customer is apt to be resentful. 

We customers have been educated to 
ask for credit when we want it. “Your 
credit is good!” “Open an account!” 
“Pay the painless way!” Here in the 
San Francisco Bay area perhaps the 
toughest competition for the independ- 
ent service shops are two large depart- 
ment stores which aggressively push 
TV servicing, the charges for which 
may of course be added to the custom- 
er’s regular bill. 

WETHERBY BooRMAN 
San Bruno, California 


Our article presented one viewpoint 
that’s useful to many service shops. We 
don’t doubt that the view expressed 
above would be shared by other shops. 
—Editor. 

* + ae 
SOUND TUNER "GIMMICK" 
To the Editors: 

In your November, 1957 issue there 
is an article “FM and TV Sound Tuner” 
by Bruce Morrissette. This is a very in- 
teresting circuit but it does not explain 
one important item and that is what is 
a “gimmick.” I have spent much time 
and have exhausted all the local talent 
trying to decipher “a 2 sufd. twisted 
wire gimmick.” 

J. W. BETHARD 
San Diego, Calif. 


Our “old-timer” readers certainly 
could answer this one, since “gim- 
micks” were widely used in some of the 
old broadcast sets. The “gimmick” is 
simply a very small capacitance, say a 


couple of pufd., that is made up by tak- 
ing two pieces of insulated wire and 
twisting them together for a few turns. 
In the case of the circuit referred to, all 
you would have to do is to simply wrap 
a couple of turns of one of the leads 
around the other as shown in the dia- 
gram. This will produce the required 
capacitance.—Editor. 
a * 7” 
COLOR TV INFO 

To the Editors: 

Your magazine is one of the best that 
we receive. This is especially true be- 
cause of your information on color TV. 
This material is very welcome to us 
since we are now leading this area in 
sales of color-TV receivers, having sold 
about 55 sets since we started to handle 
them about 14 months ago. Thanks for 
your fine help in this matter. 

CHESTER M. BENSON, W9IFB 
Richmond’s Television Center 
Richmond, Indiana 


Thanks for the compliments. To some 
color-TV is still a big question mark, 
but. others are going full steam ahead 
with it.—Editor. 

* * * 
SERVO SPEAKER SYSTEM 
To the Editors: 

From your description of the new In- 
tegrand hi-fi speaker system (October 
1957 issue) it would appear that this 
unit is just what I have been waiting 
for. But where can I hear one of the 
units in actual operation so that I can 
judge for myself if it sounds as good as 
it should? Also you promised us some 
further information on the system. I 
would very much like to know more 
about the system, especially about the 
speakers themselves. 

J. W. KLINGENSMITH 


Toronto, Ontario 


We, too, feel that the system is quite 
unique; so much so that we have 
planned to run some more information 
on it. However, because of the very un- 
usual design, the manufacturer is find- 
ing it difficult to obtain large enough 
supplies of components and transistors 
that conform to the tight tolerances re- 
quired. Just as soon as this problem 
has been ironed out the systems will be 
put into production. At first a few of 
the units will be shipped to the major 
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PRODUCTS FOR 
MODERN LIVING 


OW ENJOY... Household Electricity 
Anywhere!... Anytime! ...in your own 
CAR, Boat or Plane! 


O INSTALLATION! ... MOST MODELS JUST PLUG INTO 
CIGARETTE LIGHTER RECEPTACLE! 


ae vein Type 
INVERTERS* 


Plug-in Type 
Portable 


INVERTERS 


Operates Standard 
o SMALL DICTATING 
INES 

e Electric Shavers, 


eLs 
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For Demonstrating 
and Testing Auto 
Radios— 
TRANSISTOR 
or VIBRATOR 
OPERATED! 
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in 
terference- ivee 
qoeretion and ex- 
long =life 
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s8- " Vibrator Fiyer 


be yy 22 By 
DEALER NET et 


20 amps. 
12 Tos mapa. Shipping 
weight 33) 
DEALER ‘Er “PRICE 


FOR THE NAME OF YOUR NEAREST ATR ELECTRONIC PARTS DISTRIBUTOR, PLEASE 


By 


MIGHTY MIDGET 


Electronic Tube 


. PROTECTOR 


ott 


Auto Radio VIBRATORS 


e 


: te aga es 
a soap deve CHARGERS 


Electronic Tube 
PROTECTORS 


} a DOUBLE OR TRIPLE THE LIFE 
es oF 


Or ALL 


ELECTRONIC 


TUBES, INCLUDING TV PICTURE 
TUSE. 


ieee Green ghewatt Plugs ite 
ghter Rece 


ATR Electronic 
Tube Protectors 
= — in 

— 


matic og 

tion, for use with 
any electronic 
ecuipment havin 


case for rugged couiisadion and long 


life. 
MODELS 
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above. 
(6 volts) 15 : a a 
Shipping List Price. 
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Beaten | Yer Price $6.63 : ™” »~ 43 


325 “sre ite wotts)® is” 
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ist Price... .$9.9 


volts . Shipping 


ALER ner PRICE........$4.63 | 
. 86.95 B 


Auto Plug-in Home-type 
Portable 
BATTERY CHARGERS 


NO INSTALLATION ... JUST PLUG INTO 
CIGARETTE LIGHTER RECEPTACLE! 


}-—-» b+ BATTERY FULLY Sonne. In YOUR 
MORE AN EVER 


sscettar ibaa” STARTING MEA ‘SY 


OPERATES DIRECTLY 
VOLTS A.C. CURRE 
MODELS 
A—12CA4 (3 amp.) 12 volts 
Shipping weight 5 Ibs. 
= (6 amp.) 12 volts 
Shipping weight 7 Ibs. 
E—12CA10 (10 amp.) 12 volts 
Shipping weight 9 Ibs. 
B—612CA4 (4 amp.) 6/12 volts 
Shipping weight 6 Ibs 
O—4I2CAE (6 amp.) 6/12 voits 
Shipping weight 8 ivs. 


F—612CA10 (10 amp.) 6 /12 
Shipp 


olts 
ipping weight 10 ibs. 


FROM STANDARD aio 


DEALER NET ones P 96 
List Price $15 ; 
DEALER NET -— 78 
List Price 


DEALER wat PRICE $24.71 | 
List Pric $32.95 ’ 
DEALER NET PRICE $14.22 
List Price $18.95 

DEALER NET PRICE 52°. 96 
List Price $27 § 
DEALER NET PRICE $27.71 7 
List Price $36.95 ‘ 


AMERICAN Tarvene é ‘RADIO Co. 
Quality Products Since 1931 
SAINT PAUL 1, MINNESOTA—U. S. A. 


OD A) COMMUNICATE WITH YOUR NEAREST _ ees | LISTED below. 


mils re a — ee oun, Semen AMERICAN TELEVISION & RADIO CO 
2 + Ole, | 300 E. 4th St., St. Paul, Minn. 
Gentiemen: 


The name and address of my nearest electronic parts distributor is 


a quarter-century 


o PRECISTON 


know-how 
is now yours...in 


hi-fi centers throughout the country so 
that they may be heard. When this oc- 
curs, we will cover the system more 
fully. In the meantime, further infor- 
mation can be obtained from the manu- 
facturer, the Integrand Corp., 662 Main 
St., Westbury, Long Is., N. Y.—Editor. 
x * . 
STEREO GAIN CONTROLS 

To the Editors: 

Regarding our article “Stereo Bal- 
ance and Gain Control” (December, 
1957 issue), the circuit shown in Fig. 
3B would perform better if tapped 
linear controls rather than log controls 


P|A 


are used for gain adjustment. The com- 
monly available log pots reach 250,000 
ohms at about 75 per-cent rotation 
rather than at 50 per-cent. With linear 


VACUUM TUBE VOLTMETER KIT 
e wide-range + peak-to-peak. 
Net Price: $31.50 


quality test 
instruments 
in kit form 


.-. the only line of test instrument 
kits engineered and produced 
under the auspices of a major 


test equipment manufacturer... 
and conveniently available directly 
from your local electronic 


Model B-10 
BATTERY ELIMINATOR KIT 
© less than 0.3% ripple 
© no external filter adaptors required 


Net Price: $41.95 


parts distributor. 


Mode! G-30 

RF SIGNAL GENERATOR KIT 
*@ 160 Kc to 240 Mc in 8 bands 
© 120 Mc ee output 


Model G-30-PC 
Same as Mode! G-30 but 
with pre-calibrated front end. 


Price: $28.50 


f) ]s” caTnope ray oscittoscore KIT 


Model S-50 


es vertical and 
orizontal amplifiers. 


Net Price: $49.50 


J Model C-20 
RESISTANCE -CAPACITY-RATIO BRIDGE KIT 
e 10 mmfd to 2000 mfd 
e % ohm to 200 megohms 


Model T-60 TUBE CHECKER KIT 
*full free-point lever selector system 


Net Price: 
Matching, hinged, removable cover; 
Net Price 


75 


Net Price: $20.95 


di Available and 

ae on display at 

leading electronic 

_ Parts distributors. 

PR Write for 

free descriptive 
a 


ode! Z-80 
RF-AF SIGNAL TRACER KIT 
e High gain RF & AF Amplifier 
e Visual and Audible Indicator 
Net Price: $29.50 


Model M-40 
HIGH-SENSITIVITY V-O-M KIT 
© 20,000 ohms/volt DC 
* 10,000 ohms/voit AC 
Net Price: $31.50 


[P/A/C/O)erectronics co., inc. 


70-31 84th Street, Glendale 27, L. 1., N. Y. 
a vivision OF PRECISION apparatus Company, inc. 


Export: 458 Broadway, New York 13, U.S.A. Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10 


controls now being recommended hav- 
ing taps at 250,000 ohms, the addition 
of R: and R, effectively changes the 
linear taper into one that closely ap- 
proximates a log taper. 

HERMAN BURSTEIN 

Wantagh, New York 

* * a 
HIGH-STABILITY OSCILLATOR 

To the Editors: 

I have received many letters from 
hams who are very interested in the 
“High-Stability Oscillator Circuit” 
which I described on page 142 of the 
June, 1957 issue. The oscillator will ac- 
tually perform better than was indi- 
cated in the article, but I felt better 
being on the conservative side. How- 
ever, the oscillator will not perform 
properly with poor coils, especially at 
lower frequencies, although some coils 
hastily wound on old tube bases worked 
rather well. In order to reduce the ne- 
cessity for extremely-high quality coils, 
two changes are suggested. Capacitor 
C, in the schematic was changed from 
5100 «xfd. to 3000 zufd. and resistor R, 
was changed from 1 meg. to 2 meg. 

The circuit as given (with the above 
minor changes) operated throughout 
the frequencies of 640 kc. to 11.8 mc. 
with no changes other than the num- 
ber of turns on the coil. The coil form 
used was 1% inch diameter. You can 
see from this that the circuit is not at 
all critical and a much greater range 
may be obtained by winding coils with 
the correct length/diameter/spacing ra- 
tio in accordance with good coil wind- 
ing practices. 

May I suggest an easy method of de- 
termining whether or not the circuit is 
oscillating correctly? Disconnect the 
oscillator from the buffer amplifier so 
that it is operating with no load. Con- 
nect a 20,000 ohms per volt meter 
across the 10,000 ohm cathode resistor. 
You will get a reading somewhere 
around 10 or 20 volts. Place your grid- 
dip oscillator (in oscillating condition) 
near the v.f.o. coil and tune the g.d.o. 
through the frequency of operation. 
When the g.d.o. and the v.f.o. are op- 
erating on the same frequency, the 
voltmeter in the cathode circuit will 
show a great increase in voltage, de- 
pending to a great extent on the de- 
gree of coupling between the coils. 

Rosert J. Ropes, W9PAP 
Kokomo, Indiana -3Q- 
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ENTER THE EXCITING RCA “MYSTE 


pa Here’s How: 


d 


RY SHOPPER” CONTEST! 


e 8 MGA SPORTS 
ROADSTERS 


e 24 COLOR- 
TV SETS 


e 80 HI-FI 
PHONOGRAPHS 


SO TRANSISTOR 
RADIOS 


.--and every TV service-dealer 
and technician who enters this 
exciting “contest” receives a 
gift—just for entering! 


Pe 


1. To enter the contest, write a state- 
ment of 50 words or less telling how you 
think RCA’s promotion of “National 
Television Servicemen’s Week” benefits 
the independent TV service industry. 
The contest is open to all radio-televi- 
sion service dealers and their service 
employees, in the continental U. S., 
Alaska, and Hawaii, without any obliga- 
tion on their part. 


2. Your entry must be made on an 
official entry blank and must be sub- 
mitted in your own name describing 
your own opinions in connection with 
“National Television Servicemen’s 
Week”—March 24th to 29th, 1958. You 
may prepare your own entry blank, or 
you can ask your RCA Tube Distributor 
Salesman to help you prepare your 
entry blank. If your distributor sales- 
man does help you, be sure to have him 
countersign your entry blank—he is 
also eligible for a prize if you win. 
Official entry blanks are available from 
your Authorized RCA Tube Distributor 
and from RCA Electron Tube Division 
advertisements. Only one entry per per- 
son is permitted. 


3. Mail your entry, using adequate post- 


age to: RCA Electron Tube Division, 
P.O. Box 551, New York 46, N. Y. 


Mail to: 


RCA ELECTRON TUBE DIVISION 
P.O. Box 551, New York 46, N. Y. 


Complete this statement in 50 words or less: 


As a service dealer, this is how I think RCA’s pro- 
motion of “National Television Servicemen’s Week” 
benefits the independent TV service industry: 


All entries must be postmarked on or 
before midnight, March 15, 1958. No 
general correspondence should be sent 
to this address. 


4. The entries will be judged by Adver- 
tising Distributors of America, Inc., an 
impartial, independent contest judging 
organization, on the basis of originality, 
sincerity, and aptness of thought. Deci- 
sion of the judges is final. All entries be- 
come the property of Radio Corporation 
of America, and none will be returned. 
Entry in the contest constitutes permis- 
sion to RCA to use your name and entry 
in any way it sees fit. 


S. The contestants will be ranked in 
each region, in the order of the merit of 
their entries, as determined by the 
judges as provided above. They will be 
visited in person or phoned, in succes- 
sion, sometime between the period of 
April 1, 1958 and April 30, 1958, by a 
“Mystery Shopper”. The “Mystery 
Shopper” will ask a question about the 
product features of RCA Silverama 
Picture Tubes or RCA Receiving Tubes. 
The first service dealer or service tech- 
nician in each region who answers the 
question correctly will be presented with 
the grand award. The next 3 dealers or 
their service employees in each region 


aa OFFICIAL ENTRY FORM = 


who answer the question correctly will 
be awarded one of the beautiful, new 
RCA Victor color TV sets. An additional 
10 contestants in each region who 
answer the “Mystery Shopper” question 
correctly will receive one of the exqui- 
site RCA Victor High Fidelity Sets. And 
10 additional contestants in each region 
who answer the question correctly will 
receive an RCA Victor Transistor Radio. 
All contestants will receive a token of 
recognition, 


6. The “Mystery Shopper” is the name 
applied to a group of impartial em- 
ployees of Advertising Distributors of 
America, Inc., located throughout the 
nation. The “Mystery Shopper” will 
visit or phone contestants in the guise 
of a consumer, and will not divulge his 
or her identity unless the contestant 
supplies the correct answer to the ques- 
tion asked by the “Mystery Shopper”. 


7. Only one award will be made per 
person. Duplicate awards will be made 
in the event of a tie. This contest is sub- 
ject to state and local regulation. Void 
if taxed, restricted or forbidden by law. 
A list of award winners may be obtained 
after April 30, 1958 by sending a 
stamped, self-addressed envelope to the 
address given above. 


ALL ENTRIES MUST BE POSTMARKED ON 
OR BEFORE MIDNIGHT MARCH 15, 1958 


SIGNED 


(Signature of Dealer or Technician) 


FIRM NAME 


ADDRESS 


4}) RADIO CORPORATION OF AMERICA 


Electron Tube Division 
® 


Harrison, N. J. 


STATE 


See your Authorized RCA 
Tube Distributor now for 
additional detallis! 
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YOUR INSTALLATION VOLUME CAN BE GREATER! 5 


If you’re not a Channel Master Dealer you are switched to Channel Master and featured the 
probably not getting your share of the really famous T-W antenna. In fact, far more T-W 
profitable antenna installation business. Hundreds antennas are bought than any other fringe area 
of dealers have doubled and even tripled their antenna. There must be good reasons for this. 
antenna sales in less than one year when they Below are listed but a few of them. 


HIFEIRIRIRUSSS TH 


Wa bopper ewe 
Epewtess?ee 
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How much installation 
business are you 
losing every week? 


... because you don’t feature the 


CHANNEL MASTER’ YU 


Put these extra selling advantages to work for you! 
Superior PERFORMANCE! Outperforms any all-channel 


antenna ever made! Revolutionary “Traveling Wave” design delivers highest 
front-to-back ratios (better than 10:1) —— top gain over the entire VHF range. 


Stronger CONSTRUCTION : Super-strong in every detail 


of construction: Twin-Boom— the only antenna with 2 full length 7-element 
crossarms; 2 Super-Nests — the most powerful grip that ever held an antenna to mode! no. 350 
the mast; Line-Lok — absorbs all transmission line tension; 7/16” dia. elements. 5-element 


Bigger NATIONAL ADVERTISING! more than 75,000,000 model no. 351 


advertising messages in America’s leading national magazines. Now saturation 
coverage with big-space ads blanketing 173 prime outdoor antenna markets. 


LIVE LEADS galore F Tens of thousands have already 
responded to Channel Master's Free “Antenna Check-Up Kit” offer — 
repeated in new national ads. Based on experience, 50% — and more 
— of these leads are converted into actual sales. 


Local CO-OP ADVERTISING! the most liberal 


advertising allowance in the industry — so you can run your own 
local promotions. Channel Master dealers have the widest array of mats, 
radio and TV spots, and display materials. 


Promoting ANTENNA REPLACEMENTS! 


Channel Master’s national advertising hammers home the theme of 
antenna obsolescence — opening new markets for you! 


Call your Channel Master distributor now! 


@ Reg US Pot Office ond Conode 


3-element 
model no. 352 


NEW “InSTALL-IT-YOURSELF” ANTENNA KIT 
featuring new 2 ELEMENT /°_/ ANTENNA 


Designed for top performance in suburban and metropolitan areas. 
Powerful “Traveling Wave” principle provides the 2-element .T-W 
with better all around performance than a stacked conical. 


Promotionally Priced at $2995 tist 


wg C\ HANNE L MASTER CORP 


BORO Ss LARCEST Maweracteete Of FH ABTEReSS BOS accissoures 


(Fet 


You get 19 big kits 
of equipment! 


GOOD JOBS ...MORE MONEY 
SECURITY... ALL CAN BE YOURS 


YOU are needed in the great modern Tele- 
vision-Electronics industry. Trained techni- 
cians are in growing demand, at excellent 
pay, in sales and service, manufacturing, 
broadcasting, telecasting, communications, 
research, and many other important branches 
of the field. National Schools Master Shop- 
Method Training, with newly added lessons 
and equipment prepares you in your spare 
time right in your own home for these fasci- 
Mating opportunities. OUR OUTSTAND- 
ING METHOD IS PROVED BY THE 
SUCCESS OF GRADUATES ALL OVER 
THE WORLD! 
YOUR TRAINING IS ALL INCLUSIVE 

We prepare you for a long list of job 
opportunities. Thousands of TV and Radio 
receivers are being sold every day—more 
than ever before. And, now, Color TV is 
here. Applications of Electronics in industry 
—AUTOMATION~—are growing’ in tre- 
mendous strides. The whole field is alive — 
Opening up new, important jobs rapidly. 
National Schools complete training program 


YOU EARN WHILE YOU LEARN 


Many students pay for their entire training — 
and more — with spare time earning. We'll show 
you how you can, too! Early in your course you 
receive material that shows you how to earn 
extra money servicing TV and Radio receivers, 
appliances, etc., for friends and acquaintances. 
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LEARN ALL 8 PHases 
BY SHOP METHOD 


1. Television +e 
including Color TY 


2. Radio... AM, FM 
3. Industrial Electronics 
4. Communications 


YOU GET EVERYTHING YOU NEED 

Clear, profusely illustrated lessons, shop- 
tested manuals, modern circuit diagrams, 
practical job projects—all the valuable 
equipment shown above—many other ma- 
terials and services—consultation privilege 
with our qualified staff, and Graduate Em- 
ployment Service. EVERYTHING YOU 
NEED for outstanding success in Electronics. 


INDUSTRY WEEDS YOU. NATIONAL SCHOOLS 
WILL TRAIN YOU. SEND FOR FACTS TODAY 
NO OBLIGATION. 

YOU LEARN BY SHOP METHOD ... 
you do servicing, circuit analysis, and do 
over 100 down-to-earth experiments. You 
build a Superhet Receiver and a modern TV 
Receiver, from the ground up, including a 
new, big screen picture tube. You also re- 
ceive a professional, factory-made MULTI- 
TESTER. All of this standard equipment is 
yours to keep . . . at just one low tuition. 


NATIONAL SCHOOLS 


TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORNIA 


nto TELEVISIO 


IO-ELECTRONICS 


oF THE imDUSTRY 
HOME TRAINING 


5. Sound Recording 
& Hi-Fidelity 


6. Automation 
7. FCC License Preparation 
8. Radar & Micro Waves 


ont 
ur Resiaen 
in OU ‘tal 


ie finding 


white you 


- information 


ful 


Approved for 
GI Training 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. 


iy 


GET FAST SERVICE— MALL NOW TO 
NATIONAL SCHOOLS, DEPT. RH-38 


4000 $. 


FIGUEROA ST. LOS ANGELES 37, CALIF. 


Rush free TV-Radio “Opportunity” Book and sample 
lesson. No salesman will call. 


ZONE STATE 


© Check if interested ONLY in Resident Schoo! training at Los Angeles 


VETERANS. Give dote of Dischorge 
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THERE IS A DIFFERENCE 
IN P.A. SPEAKERS 


Model 848 for the bigger jobs. ° 

25 watts. 16chms. Response, 175 YOU get a lot more to sell with 
—10,000 cps. crossover at 1000 
cps. RETMA sensitivity rating, 52 
db. Size, 10%” x 20%” x 20.” 
Wt., 12 Ibs. List 


® 


CDP’ SPEAKERS 


Yes, Electro-Voice gives you more to sell and more 
help in selling P. A. speakers. Hard-hitting, sales- 
pulling ads pre-sell architects, buyers in schools, uni- 
versities, colleges, industry and all your prime P. A. 
prospects. They are told the CDP story ... and 


Model 847 CDP for smaller areas, } if ji +t i st i ’ 
‘gues $4 epee 258 what a terrific story it is. To tell it is to sell them! 
—10,000 eps, crossover at 1500 
cps. RETMA sensitivity rating, 51 
db, Size, 11%" x 7%" x 10%)”. 
Wt, 6% Ibs, List $46.33. 


/| 


HERE’S WHY CDP SPEAKERS ARE SO SUPERIOR, SO MUCH EASIER 
TO SELL THAN CONVENTIONAL P. A. HORNS... 


High frequencies require one throat size and one horn 

taper rate; low frequencies require a different throat size “Ss 
and a different taper rate. The Electro-Voice CDP gives . rata bate Mop ame 
you a large horn (A), for lows and a second, smaller horn fraction horns. 

(B), coaxially mounted, for highs working from both sides 
of a single diaphragm (C). The Electro-Voice CDP gives 
you 2% more octaves of sound reproduction . . . frequen- 
cies up to 10,000 cps. These 2% octaves are indispensable 
for highest intelligibility. See the curve, compare response 
and efficiency. In addition, Electro-Voice CDP speaker 
disperses sound through a solid 120° angle for the widest 3 This is the frequency re- 
coverage available in P. A. speakers. sponse curve of a conven- 


You can hear the difference. serosa 
POPES SSSEHSESSESEOOSOE SSE EEESESSEEHESESEESSOESEEESESEEESSE SE EOE EEEEOEESEOEEHEOSESOEOHOEEOHEEE SHES SEESEEEEEESESESEEEEEESEHEEEEEEEEOD 
Conventional reentrant horns using single throat (D) and 
single horn (E) transmit highs along the same circuitous 
path (F) as required for lows. As a result, the highs be- 4 This i ital 
come attenuated, sharply decreasing intelligibility. Elec- birwhe fod “9 — orf 
tro-Voice gives you P. A. speakers with a large horn for 
lows and a second, smaller horn, coaxially mounted, 
for highs. There is a difference and you can hear it. 


2 This is the frequency re- 
sponse curve of a CDP. 


Sell CDP Speakers . . . the speakers that sell because 
they are clearly superior. See your Electro-Voice Dis- | 
tributor TODAY. Get the facts and start selling the | 
most revolutionary speakers in P. A. history ... the | 


* CDP speakers are weather-proof, blast-proof and splash- _ 
Ps proof, virtually indestructible. They’re molded of fiber- | 
OT fC iin glass for better acoustical properties and extra strength. | 


Electro-Voice CDP. 
Send for bulletin 195-N83 


oe 
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RCA VICTOR and Book-of-the-Month Club 


ANNOUNCE THE FORMATION OF 


The RCA Victor 
Society of Great Music 


... its common-sense purpose is to help seri- 
ous lovers of music build up a fine record 
library systematically instead of haphazardly. 
By doing so, they can save ALMOST ONE 
THIRD of what they would pay otherwise for 
the same RCA VICTOR Red Seal Records. 


AS THE HEART AND CORE OF A 
LIFETIME RECORD LIBRARY 


BEGINNING MEMBERS WHO AGREE 
TO BUY SIX RCA VICTOR RED SEAL 
RECORDS FROM THE SOCIETY DURING 
THE NEXT YEAR WILL RECEIVE 


The Nine Beethoven 
Symphonies 


‘Arturo Toscanini 


CONDUCTING THE NBC SYMPHONY ORCHESTRA 


IN AN ALBUM OF SEVEN 12-INCH 
LONG-PLAYING RECORDS FOR 


$398 


—plus a small charge for mailing 


| Nationally advertised price $34.98 | 


OST MUSIC-LOvERS, in the 

back of their minds, cer- 
tainly intend to build up for them- 
selves a representative record 
library of the World’s Great 
Music. Unfortunately, almost al- 
ways they are haphazard in carry- 
ing out this aspiration. The new 
Society is designed to meet this 
common situation, sensibly, by 
making collection more systematic 
than it now is in most cases. 


* Because of more systematic col- 
lection, operating costs can be 
greatly reduced, thus permitting 
extraordinary economies for the 
record collector. The remarkable 


Introductory Offer at the left is a 
dramatic demonstration. It repre- 
sents a 45% saving the first year. 


* Thereafter, continuing mem- 
bers can build their record library 
at almost a ONE-THIRD SAVING. 
For every two records purchased 
(from a group of at least fifty made 
available annually by the Society) 
members will receive a third rca 
Victor Red Seal Record free. 


* A cardinal feature of the plan 
is GUIDANCE. The Society has a 
Selection Panel whose sole business 
it is to determine “must-have” 
works for members. Members of 
the panel are as follows: 


DEEMS TAYLOR, composer and commentator, Chairman 
SAMUEL CHOTZINOFF, General Music Director, nsc 
JACQUES BARZUN, author and music critic 
JOHN M. CONLY, editor of High Fidelity 
AARON COPLAND, composer 
ALFRED FRANKENSTEIN, music critic of San Francisco Chronicle 
DOUGLAS MOORE, composer and Professor of Music, Columbia University 
WILLIAM SCHUMAN, composer and president of Juilliard School of Music 
CARLETON SPRAGUE SMITH, chief of Music Division, N. Y. Public Library 
G. WALLACE WOODWORTH, Professor of Music, Harvard University 


HOW THE SOCIETY OPERATES 


acH month, three or more RCA 

Victor Red Seal Records will be 
announced to members. One will al- 
ways be singled out as the record- 
of-the-month, and unless the Society 
is otherwise instructed (on a simple 
form always provided), this record 
will be sent to the member. If the 


member does not want the work he 
may specify an alternate, or instruct 
the Society to send him nothing. 
For every record purchased, mem- 
bers will pay only $4.98, the nation- 
ally advertised price of rca Victor 
Red Seal Records (plus a small 
charge for postage and handling). 


Please register me as a member and send 
me the seven-record Toscanini-Beethoven 
Album under the conditions stated at the 
left billing me $3.98, plus postage. If I 
continue, after buying six records, for every 


ADDRESS 


crry 


DEALER'S NAME 


RCA VICTOR Society of Great Music, </o Book-df-the-Month Club, Inc., 345 Hudson St., New York 14, N. Y. 
two records I purchase from the Society, 
I will receive a third rca Victor Record, 
free. To maintain membership after the 
first year, I need buy only four records 
from the Society in any 12-month period. 


~~" (Piease print piainly) 


cIry. 
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Super 8”’ 


It's brand new! Extra heavy. The King-size 
“8” Ball, for today’s king-size market... but 
at a regular price! Popular, proved ball mount... 
adjusts up to 35°. Sleek and modern for today's cars. 
Triple chrome plated. 4 sections extend to 57”. 54” lead 
cable. Outside, one-man installation. Boost your 
profits with this King of new antennas. 
Order the Model TCF-4 Super “8” today! 


WARD 
PRODUCTS 
CORP. 


1148 Euclid Avenue, Cleveland 15, Ohio 
> of The Gabriel 
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Latest Information 
on the Electronic Industry 
By RADIO & TV NEWS’ 
WASHINGTON EDITOR 


OVER $2-BILLION SPENT. FOR REPLACEMENT PARTS AND REPAIR DURING '57— 
A new high in component sales and service income was recorded during 1957. 
According to year-end records of the Electronic Industries Association in 
Washington, well over $l-—billion was spent for installation, maintenance, 
and service, while nearly $l-—billion went for repair parts, including 
tubes. For details on the ‘‘state of the industry,'' see page 8. 


HI-FI BOOM SOARING RADIO-—PHONO SALES—-The radio—phono market, once 
pronounced killed by television, has made a striking recovery, thanks 
to the revived interest in sound and the evolution of popular hi-fi. 
Industry sold 14.7-million radios in 1957, compared to 13.3-million in '56. 
And an all-time record of 5-million phonographs were sold during '57; a 
substantial gain is forecast for '58. 


SEMICONDUCTOR SALES MOUNTING—-The future potential for semi- 
conductors looks almost unbelievable; industry specialists predict an 
increase of 33% for both transistors and diodes for '58, with the record— 
breaking 1957 income of $143-million rising to about $200-million. 


THOUSANDS OF NEW HAM STATIONS OKED DURING '57—Over 160,000 
amateur transmitters are now registered with the FCC, according to the 
Commission's annual report issued recently in Washington .. . Commercial 
use of 2-way radio also jumped during the past year; some 40,300 aircraft 
are now radio equipped. In addition, there are over 105,000 transmitters in 
use by taxicabs; 51,300 two-way setups are being used by railroads, and 
nearly 4000 communications systems are in operation on bus lines. The fire 
departments of the nation are also extensive users of 2—way radio accord-— 
ing to the Commission; there are now 50,000 transmitters in operation, 
and almost three times as many are being used by the police. 


FCC, AIR FORCE, WEATHER BUREAU ADOPT CONELRAD FOR STORM WARNINGS—The 
Federal Communications Commission, U.S. Air Force, and the Weather Bureau 
in Washington have announced that they will use the Conelrad national 
defense alerting system as a weather-—warning tool for seasonal hurricanes, 
inland tornadoes, and floods. .. . All broadcasters (AM,FM,TV) will 
participate in the weather—emergency program. 


TOLL-TV QPPOSED BY LABOR—A resolution opposing toll-TV was 
passed recently by the second constitutional convention of AFL-CIO. This 
vote re-affirmed the stand that the body took two years ago at its first 


meeting. 


PHILLY U.H.F. STATION FILES FIRST PAY-TV APPLICATION WITH FCC—Channel 
29 WSES in Philadelphia recently entered the first request for permission 
to charge for TV programs .. . The station told the Commission that it 
proposes to use the Skiatron system of punch-—card decoders, especially for 
sports telecasts. The rate structure, it was noted, would include a $30 
yearly fee for each receiver connection, plus $1.00 for each program. 
Commercial establishments, such as bars, clubs, etc., would be charged 
$100 yearly, and $5 for each program. In addition, there would also be 
small charge established for installation of the decoding system. 


NEARLY 500 COMMERCIAL TV STATIONS ON THE AIR—The FCC records 
now show that 497 TV stations are operating, with 414 using the very- 
high bands and 83 the u.h.f. channels. As we went to press, the following 
received authorizations to telecast: Central Minnesota Television Co., 
Alexandria, Minnesota—channel 7 (174 — 180 mc.) with a visual e.r.p. of 
26.3 kw.; Beehive Telecasting Corp., Provo, Utah—Channel 11 (198-204 mc.) 
with a visual e.r.p. of 3.029 kw.; Greenwood Broadcasting Co., Greenwood, 
Mississippi—channel 6 (82-88 mc.) with a visual e.r.p. of 30.4 kw.-f 
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Proved by use in all branches of the Army, Navy and Air Force 


@ UNIVERSITY 
» LOUDSPEAKERS 
CERTIFIED BY @ 

FCDA FOR 


CIVIL DEFENSE 


For latest 

Product Catalog 

containing full 

technical data 

write to: 

Desk § -1 ee 
University Loudspeakers, Inc. 
80 South Kensico Avenue 

White Plains, N. Y. 


*Federal Civil Defense Administration 


SPECIFY THE BEST... SPECIFY UNIVERSITY 


University products ore protected by U.S. Patents: 163,616; 2,494,134; 2,532,413; 2,532,414; 2,538,026; 2,545,961; 
2,546,343; 2,546,344; 2,550,359; 2,641,329; 2,690,231; 2,746,558; 2,751,996; 2,755,343; and other potents pending. 
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Clip and Mail the Coupon Below—Now! 


PLE iewe/ Train in Spare Hours at Home ~ 
for the Best Jobs and Big Pay in 


Radio-Television 


—my new, faster way! 


Want Proof? Send for my 
big FREE CATALOG and 
Sample Lesson. Let the facts 


speak for themselves! 

Why wait—get into Radio-Television fast! 
I will train you in as little as 10 months 
to step into the top paying Radio-Tele- 
vision field as a much-needed Service 
Technician! You will train entirely at 
home in your spare time... which means Fronk L. Sprayberry 

> Educational Director 
you can train as fast or as slowly as you 
like. You have a choice of THREE Sprayberry Training Plans... 
one exactly suited to your needs. My easier-than-ever payment terms 
make it possible for you to get set for the good jobs in Radio-Tele- 
vision without the slightest strain on your budget! Get the true facts 
. » + just mail the coupon for my big new 56 page fact-filled catalog 
plus actual sample lesson—both FREE. 


REALLY PRACTICAL TRAINING—NO PREVIOUS EXPERIENCE NEEDED 


My students do better because I train both the mind and the hands. 
Sprayberry Training is offered in 25 individual training units, each includes 
a practice giving kit of parts and equipment ... all yours to keep. You 
will gain priceless practical experience building the specially engineered 
Sprayberry Television Training Receiver, Two-Band Radio Set, Signal 
Generator, Audio Tester and the new Sprayberry 18 range Multi-Tester, 
plus other test units. You will have a complete set of Radio-TV test equip- 
ment to start your own shop. My lessons are regularly revised and every 
important new development is covered. My graduates are completely 
trained Radio-Television Service Technicians. 


MAIL THE COUPON—See what's ahead in 
NEWEST Radio-TV . .. No Salesman Will Call On You! 


DEVELOPMENTS The coupon below brings you my big new catalog 
Your training plus an actual sample Sprayberry Lesson. I invite 
covers U H F, Color you to read the facts . . . to see that I actually illus- 
Television, F M, trate every item in my training. With the facts in 
Oscilloscope your hands, you will be able to decide. No salesman 
Servicing, High will call on you. The coupon places you under no 
Fidelity Sound obligation. Mail it now, today, and get ready for 
and Transistors. your place in Radio-Television. 


SPRAYBERRY ACADEMY OF RADIO-TELEVISION 
1512 Jarvis Avenue, Dept. 25-E, Chicago 26, Illinois 


Mail This Coupon For Free Facts and Sample Lesson 


SPRAYBERRY ACADEMY OF RADIO-TELEVISION 

Dept. 25-E, 1512 Jarvis Avenve, Chicago 26, lil. 
Please rush all information on your ALL-NEW Radio-Tele- 
vision Training Plan. | understand this does not obligate me 
and that no salesman will call upon me. include New Cata- 
log and Sample Lesson FREE. 


Nome. Age. 
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high-speed 


PORTABLE 


CARDMATIC 
TUBE TESTER 


Fully pbutomatte 


Tests any tube in 8 to 12 seconds . . . including handling of tube test data card. 
Here is the new, low cost version of the famous Hickok Cardmatic so popular 
with leading lab engineers. Especially designed for high speed service work, 
this new 121 is high quality in a lightweight portable . . . and the price is low too. 
The Hickok Cardmatic switch sets up all tests automatically and eliminates 
fussing around with adjustments. You can accurately check a tube for dynamic 
mutual conductance, controlled emission, cutoff point “Knee” point, shorts, 
leakage, gas and voltage drop .. . and rectifier tubes at their rated loads. 
Any way you look at it, this new automatic tube testing machine will be helpful 
to you in your work. It will pay for itself in a very short time ... and give you 
many years of accurate dependable service. 


4 ee 


Now is the time to... 
TRADE UP TO A HICKOK 


Ask for a demonstration of the new 121 
or write for descriptive literature. 


THE HICKOK ELECTRICAL INSTRUMENT CO.: 


10524 Dupont Avenve e Cleveland 8, Ohio 
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“Are 


RCA INSTITUTES offers you the 7 
finest of home study training. The equipment 
illustrated and text material you get with each 
course is yours to keep. Practical work with very 


*€ 
first lesson. Courses for the beginner and the | RCA INSTITUTES, Inc. Home Study Dept. N38 
| 
| 
| 


ve 


advanced student. Pay-as-you-learn. You need pay 350 West Fourth Street, New York 14, N. Y 
for only one study group at a time. — siete anil nies in ain pineanth én tee 


Send for this ee 
FREE Book Now b 


In Canada — RCA Victor Co., Ltd. 
5001 Cote de Liesse Rd., Montreal 9, Que. 
Te save time, paste coupon on postcard. 


prehensive training in Television and Electronics. Day and 
evening classes start four times each year. 
Detailed information on request 


B= SCHOOL courses in New York City offer com- 


| Korean Vets! Enter discharge date 
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The magnetic tape 
that cant be copied! 


Others try to imitate it... but no tape equals 
SCOTCH 200 Tensilized Double-Length Tape! 


This is the original no-break, no-stretch tape that plays twice as long... and you 
can't buy better! “SCOTCH” Brand waited until it had perfected an extended 
play tape of unmatched quality. Now, here it is—SCOTCH” 200 Tensilized Double- 
Length Tape—first to give you a Polyester backing with an ultimate tensile strength 
of 6.8 Ibs! And it’s the only tape of its kind that offers silicone lubrication, 
genuine built-in protection for your recorder head. Why settle for imitations when 
the original and best costs no more? Today, see your dealer for a reel of “SCOTCH” 
200 Tensilized Double-Length Tape, newest of the “Tapes you can trust”. 


Tiienesora (Yfinine ann [fanuracturing company 


eos WHERE RESEARCH IS THE KEY TO TOMORROW 
The term “Scotch” Is a registered trademark of 3M Company, St. Paul 6, Minn. Export: 99 Park Avenue, New York. Canada: London, Ontario. © 3M Co., 1958. 
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Now YOU CAN ORDER 
precise KITS BY MAIL... 


from Your Local 


HI-FI... by Precise 


Precise Model TUMK Kit Form $49.95 
Precise Model TUMW Factory Wired.. 69.95 


40-WATT 
AMPLIFIER RibSy=.-t 


Ioicresd POWER LAB 


For all your electrical needs! 


For the first time in the industry, one instrument 


tokes the ploce of more than 11 pieces of equip- 


ment. ... Here's what you get: 


BATTERY ELIMINATOR 
év and 12v redies 

BATTERY CHARGER up te 24 volts 
HIGH cua LINE VOLTAGE VARIAC 
wp te 10 am 

AC LINE VOLTAGE METER 

AC LINE AMMETER 

AC LINE WATTMETER 

AC LINE ISOLATION TRANSFORMER 
00w or 300w 


OW VOLTAGE, HIGH CURRENT 
SUPPLY — 24v at 10 amperes 

DC LINE VOLTAGE VARIABLE SUPPLY 
DC HIGH CURRENT AMMETER 

AGC BIAS BOX 


eee © e000 @8 @ 
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Parts Distributor! 


Precise 
Engineered 


5” SCOPE 


UP to 9 me 
FLAT to 5 me 


for color work 


After you've built this 

‘scope, you'll be amazed 
ot its versatility. No other ‘scope wea 
$100.00 can meet all of its specifications. De- 
sign feotures include push-pull vertical and 
horizontal . . . high sensitivity . . . SCP! tube 
with post occeleration . . . frequency compen- 
soted steppi tt s for both vertical 
ond horizontal . . . focus, intensity ond astig- 
matism controls . . . ond calibration output 
voltage. Vertical omps ore flat thr Sme + 
8 db through 9 mc. Sensitivity is 10 mv/em. 
Horizontal amps within + 6 db nt 500 ke, 
hove frequency ated s tte 
tor input and cathode follower to pom be lineor 
horizontal troce. Hord vocuum sweep 
cies with sufficient expansion to see color bursts 
cleorly, ond a sensitivity approxima’ 40 
mv/cm, mode this instrument the exceptional 
buy of the yeor. 


KIT FORM ............. $49.95 100w 
. 64.95 dw 
62.95 300w 
79.95 30w 


7VIK 
7IVW FACTORY WIRE 
713K «OKIT FORM... 
7ISW FACTORY WIRED .... 


You benefit from faster delivery, lower price, postage savings, and the personal local 


service of your nearby parts distributor when you order by mail . 


. if you are close 


enough, drop by and see the fop quality parts included in each kit. "Here are 8 of the 
many PRECISE distributors who are ready to serve you. Use the handy coupon to 


order your PRECISE kit by mail. 


DAVIS ELECTRONICS 
204 Main Street 
Hempstead, New York 
FEDERATED PURCHASER 


11275 Olympic Blvd. 
Los Angeles, Calif. 


BOULDER DISTRIBUTING FISTELLS ELECTRONIC 
1840 - 24th Street 
Boulder, Colorado 
VARIETY ELECTRONICS 


Bloomfield Ave. at State St, 
Bloomfield, New Jersey 


SUPPLY CO. 


1001 Bannock Street 
Denver 4, Colorado 


WARREN RADIO 
1002 Adams Street 
Toledo, Ohio 


* Printed-Circuit 
* Voltage-Regulated 
*& Peak-to-Peak — 


VTIVM 
featuring the 
TILTING METER 
MOVEMENT and 
MAGIC LEAD 
SWITCH 


Here’s another all-new precise-engineered in- 
strument, designed with you in mind... to 
make it easier and convenient as you test. 
Along with the all-new features of voltage 
peta Pn printed circuitry and etched front 
panel... you have the exclusive Meter Move- 
ment Tilt, which permits you to turn the meter 
face to your eye level for more accurate read- 
ings no matter where on the bench you place 
the VIVM...plus the MAGIC LEAD SWITCH 
that permits you automatically to short and 
open leads for zero or infinite adjust without 
removing the leads from the circuit under test. 
Compcre this meter with any other available, 
today, and you'll know that precise-engineered 
means engineered to give you your dollars 
wor 
+. emeeny Range: Up to 250 me with Precise 
Model 912 Probe (available at extra cost) 
@ Voltage Range: Up to 30,000 V with Precise 
999 HV Probe (available at extra cost) 
@ Special true zero alignment scale for FM and 
TV discriminators 
@ Burn-out proof Meter Circuit 
@ Complete with test leads and internal battery 
@ RUGGED Oversize 41/2" TILT Meter 
@ Reads p-p and RMS voltages 
RANGES: 
DC: 0—1.5—5—15—50—150—500—1500 V. 
AC: (RMS) 0—1.5—5—15—50—150—500—1500 V. 
AC: (P-P) 0—4, 14, 40, 140, 1400 V. 
OHMS: Rx1x10x100x1000x10, 000x100, 000 Meg 
from .2 ohms to over 1 Billion ohms. 
Input Impedance of DC = 11 Megohms 
Tube Complement: 12AU7, 6AL5, Selenium 
Rectifier Transformer Supply 
Precise Model 904K Kit Form... 
Precise Model 904W Wired Form. 


All- 
NEW 


Mutual Conductance 
and Emission 


Here is a tester that 
actually checks a tube 
for its applications, 
not whether it is 


just ones or bad 

On the Model 

111, GM and 

Emission are 

checked separately. 

It is the first and only device 

that measures 600-mil tubes on 

a meter Sweeps from 0 through the normal test- 
ing range when moking meosurements, which 
gives an average evaluation for the tube over 
an extended range of operation. Connects test 
voltages to each tube element. Uses a single 
rotary switch to check each element against 
every other element for shorts, whether theyre 
hot or cold. Measures tube bias directly on a 
meter. Features a no-backlash roll chart. In- 
cludes provisions for testing all prong types. 
Cathode-Ray tubes may also be checked with 
the use of an adaptor. An exceptional instru- 
ment for the shop, one that has won an impar- 
tial independent scientific survey hands down, 


Precise Model 111K Kit Form... 


Mr. Precise Distributor: 

1 would like to order the following Precise kits: 
904K (CD Model 711K [ Model 111K 
904W CL) Model 711W () Model 111W 

(3151 Kit (J Model 713K [] Model 116K 

(J) 3151 Wired [1] Model 713W [) Model 116W 


Please send kits COD [J Bill my account [) 
Remittance Enclosed, Ship Prepaid 


See your dealer for a complete 
test equipment bench engineered by Precise. 


Print Nome Clearly 


Street Address 


City & Stote 
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For a tight grip 
in tight places... 


Fs ca 


N yey LOCK 
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Be sure its a genuine CHANNELLOCK 
Look for the trademark on the handle 


LOWELL S. ("LOU") PELFREY, who has 
been active in the development pro- 
gram at Interna- 

tional Rectifier Cor- 

poration since 1953, 

has been named di- 

rector of research 

and development. 

Mr. Pelfrey was 
graduated from the 
University of Ken- 
tucky in 1937 and 
has been active in the semiconductor 
field since 1944. With the company, he 
has performed much work in the puri- 
fying of germanium and silicon and in 
the production of single crystals of 
these materials. 

His developments have led to the in- 
troduction of several new devices, such 
as high temperature germanium 
diodes, germanium mixer diodes for 
television, and several types of silicon 
diodes for radar. 

* e 
HI-FONIC MUSIC SYSTEMS, INC., Palo 
Alto, Calif., has changed its name to 
ALTO FONIC MUSIC SYSTEMS, INC. 
... ELECTRO-CONTACTS, INC. of Oster- 
ville, Mass. has entered the slip ring 
field ... DIAMOND CALK HORSESHOE 
CO. has changed its name to DIAMOND 
TOOL AND HORSESHOE CO. The year 
1958 marks the 50th Anniversary of 
the firm . . . Announcement is made of 
a new organization in the electronics 
industry under the name of QUAN- 
TECH LABORATORIES. The firm is 
located at 236 Mt. Kemble Avenue, 
Morristown, New Jersey and will pro- 
duce a line of electronic instruments 
and measuring equipment for labora- 
tory and industrial use, including 
power supplies and special purpose 
amplifiers. John M. van Beuren is gen- 
eral manager, Alan P. Stansbury is 
chief engineer, and Fred R. Stampfli is 
business manager of the new organiza- 
tion. 
= a ot 

INSTITUTE OF RADIO ENGINEERS, INC. 
has appointed six members to the 
Board for 1958. 

Reappointed as treasurer of the 
group is W.R.G. Baker, vice-president 
for research of Syracuse University 
and former vice-president of elec- 
tronics, General Electric Company. 
Haraden Pratt has been appointed to 
his sixteenth term as secretary and 
John D. Ryder, Dean of Engineering, 
Michigan State University, is now 
editor of the IRE. 

Appointed as directors are Alfred 
N. Goldsmith, consulting engineer and 
editor emeritus of the Institute; D. B. 
Sinclair, vice-president of engineering, 
General Radio Corp.; and Ernst 
Weber, president of the Polytechnic 


Institute of Brooklyn and president 
of Polytechnic Research and Develop- 
ment Company, Brooklyn, N. Y. 
- ” xt 

RTTY has announced that its fourth 
annual dinner will be held in New 
York City on Monday, March 24, 1958. 
This dinner is held each year during 
the IRE show so that amateur radio- 
teletypers from across the nation can 
attend. 

The guest of honor will be Bruce H. 
Rowlings, ZLIWB, from New Zealand 
and one of the first overseas amateur 
operators to use radioteletype. 

An attendance of 70 is expected and 
reservations for the dinner must be 
made in advance ($7.00). These may 
be obtained from Clayton Cool, 
W2EBZ, editor of the ARTS bulletin, 
443 West 47th St., New York 36, N. Y. 

& a = 


FRANK RANDALL has been appointed 
president of Amperex Electronic Cor- 
poration, Hicksville, 

Long Island, New 

York. The company 

manufactures elec- 

tron tubes and 

semiconductors for 

defense, communi- 

cations, and indus- 

try. 

Mr. Randall had 
been vice-president and general sales 
manager for the organization prior to 
his new appointment. 

His promotion was announced by Mr. 
Pieter van den Berg, chairman of the 
board of directors. 

a x * 
MERIT COIL & TRANSFORMER CORP. is 
planning a new building in Hollywood, 
Florida. This 12,000 square foot addi- 
tion to the firm’s Florida plant will 
provide warehousing facilities to serve 
Southeastern distributors . . . JOHN- 
SON ELECTRONICS INC. has moved to 
a new, modern building in Casselberry, 
Florida . . . Announcement has been 
made by UNITED ELECTRODYNAMICS, 
Pasadena, Calif., of the opening of a 
new facility to be called the UNITED 
TESTING LABORATORIES. This move 
represents a separation and expansion 
of the research and commercial testing 
operations carried on by the company 
for a number of years .. . PIC DESIGN 
CORP. has announced the establish- 
ment of an office at 7335 Van Nuys 
Blvd., Van Nuys, California for the 
convenience of its West Coast cus- 
tomers FOTO-VIDEO LABORA- 
TORIES, INC. announces that it has 
acquired a new 10,000 square foot plant 
in Cedar Grove, New Jersey as part 
of a general expansion program ... 
Shrewsbury, Mass. will be the new 
home of the PHALO PLASTICS CORPO- 
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This is a brand new edition of the book 
which has launched thousands of men 
on good-paying careers in radio-TV-elec- 
tronics. 

It brings you completely up to date— 
answers important questions on newest 
career developments in electronics, in- 
cluding Radar, Guided Missiles, Servo- 
mechanisms, Computers, as well as 
Aeronautical Electronics, Broadcasting 
(AM, FM, TV), Military, Navy and 
CAA Electronics, Communications and 
Electronics Manufacturing. 

This book, “Your Future in the New 
World of Electronics,” also shows you 
how CREI Home Study leads the way 
to greater earnings in the booming elec- 
tronics world. 

However, CREI does not promise you a 
“snap.” With accredited technical 
school curricula such as CREI offers, 
you must study to convert your ambition 
into technical knowledge which you can 
sell in the fabulous field of Electronics. 
Since its founding in 1927, CREI has 
provided thousands of professional elec- 
tronics men with technical educations. 
During World War II, CREI trained 
thousands for the Armed Services. Lead- 
ing firms recommend CREI training for 
their own personnel. Among them: 
United Air Lines, Canadian Broadcast- 
ing Corporation, Trans-Canada Airlines, 
Douglas Aircraft Co., The Martin Co., 
Columbia Broadcasting System, All- 
American Cables and Radio, Inc., Gates 
Radio Co., Canadair, Ltd., Federal Elec- 
tric Corp., and U. S. Information Agen- 
cy (Voice of America). 

CREI courses are prepared by recog- 
nized experts, in a practical, easily un- 
derstood manner, and constantly re- 
vised to meet the new electronic chal- 
lenges of our time. You get the benefit 
of time-tested study assignments under 
the personal supervision of a CREI 
staff instructor. Your studies are ac- 
complished on your own time, during 
hours selected by you, and controlled 
by your own will power. This complete 
training is the reason that graduates 
find their CREI diplomas keys-to-suc- 
cess in even the most advanced of elec- 
tronic applications. CREI alumni hold 
top positions in America’s leading firms. 
At your service is the CREI Placement 
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The data that launched thousands 
of careers 1s yours FREE 


TELLS how you can be successful in 


ELECTRONICS... . including: 


Guided Missiles . . . Radar . . . Instrumentation . . . Com- 
puters... Automation ... Astronautics . . . Servomechanisms 
. .- Aeronautical Electronics . . . Telemetering . . . Communi- 
cations ». . Manufacturing . . . Television . . . Broadcasting 


Send for your Free Copy today! 


Bureau, which helps to find positions for 
advanced students and graduates, al- 
though CREI does not guarantee jobs. 
Fill out the coupon below completely 
and mail it now. We'll promptly send 
you your free copy of “Your Future in 
the New World of Electronics.” The 
rest—your future—is up to you! 


NOT FOR BEGINNERS 


If you have the equivalent of a high 
school education, and are good at mathe- 


these, wi 
Only, treinkes and_3 


matics, if you have some electronics ex- 
perience (advanced amateur, military 
or industrial) —and realize the need of 
high-level technical knowledge to make 
good in the better electronic jobs—you 
can qualify for CREI home study train- 
ing. (Electronic experience is not re- 
quired for admission to CREI Resi- 
dence School). Mail coupon today, or 
write Capitol Radio Engineering Insti- 
tute, Dept. 113-E, 3224 16th St., N.W., 
Washington 10, D. C. 


CREi ALSO OFFERS RESIDENCE 
TRAINING at the same high tech- 
nical level in Washington, D.C. Classes 
start at regular intervals. Qualified 
residence school graduates earn de- 
ree, ‘Associate in Applied Science.” 
heck coupon if you prefer residence 
study. 
VETERANS: /f eligible for training un- 
der the xew G./. Bill of Rights, check 
the coupon for full information. 


INDUSTRY CALLS FOR 
CRE! TRAINING 
BY NAME... 

SO SHOULD YOU! 


<— Here you see an actual help 
wanted ad from the San Fran- 
cisco Examiner, one of many 
which specify “CREI or equal” 
training. This shows that indus- 
try approves CREI training, 
even insists on it. 


CAPITOL RADIO ENGINEERING INSTITUTE | 10101. snwer your re 


ECPD Accredited Technical Institute Curricula—Founded 1927 
Dept. 113-E, 3224 lé6th St.. N.W., Washington 10, D. C. 
Please send me your course outline and FREE illustrated 
Booklet “Your Future in the New World of Electronics" 

. describing opportunities and CREI home study courses 


in Electronic Engineering Technology. 


(J Radar, Servo and Computer Engineering 


CHECK 
FIELD OF 
GREATEST 
INTEREST 


Name. 


Street 


Technology 
(0 Electronic Engineering Technology 
() Broadcast (AM, FM, TV) Engineering B 
Technology 

CT] Television Engineering Technology 
[] Aeronautical Electronic Engineering 
Technology 


quest intelligently, please 
give the following infor- 
mation: 


EMPLOYED 


TYP 


EDUCATION: 
YEARS HIGH SCHOOL __ 
YEARS COLLEGE ____ 


ELECTRONICS 
os See 


os _Zone— 


SS aeewarkone 
Check: [ O Home Study C 0 ] Residence School (0 Korean Veteran 


E OF 
PRESENT WORK__ | 


RATION, The building will include 110,- 
000 square feet of space and the new 
address will be 530 Boston Turnpike 
. . . REEVES SOUNDCRAFT CORPO- 
RATION is building a new magnetic 
tape plant in Danbury, Conn. ... 
WESTINGHOUSE ELECTRIC CORPORA- 
TION has opened a new apparatus 
office in Compton, California ...A 
new 22,000 square foot engineering 
building has been opened by GENERAL 
PRECISION LABORATORY INCORPO- 
RATED, Pleasantville, N. Y. . . . MAG- 
NETIC RESEARCH CORPORATION an- 
nounces the formation of the firm’s 
new Stablvoit division at 200 Center 
St., El Segundo, Calif... . ACOUSTICA 
ASSOCIATES, INC. has opened its 
fourth plant at 11601 West Jefferson 
Blvd., Culver City, Calif. 
* oa oo 

RADIO CORPORATION OF AMERICA has 
awarded thirty undergraduate scholar- 
ships and one graduate fellowship in a 
new program to encourage students to 
prepare for science teaching careers. 

The first Science Teacher Scholar- 
ships have been established at twenty 
colleges and universities in sixteen 
states where a survey by the corpora- 
tion’s education committee showed the 
shortage of such teachers to be most 
critical. 

The first Science Teacher Fellow- 
ship, valued at $3000, has been estab- 


lished at Purdue University, West La- | 


fayette, Indiana. 
* Bo Xe 

JOSHUA GINSPARG has been named 
chief industrial engineer of Shwre 
Brothers, Inc. 

Mr. Ginsparg has 
been associated 
with the company 
for ‘eleven years. © 
For the past five | 
years he has been | 
the superintendent © 
of assembly depart- 
ments. Previously 
he was a methods engineer and super- 
visor of assembly departments. 

He attended Tufts College and did 


post-graduate work at the Stevens In- | 
stitute of Technology. He is a member | 


of the American Society of Quality 


Control. 
a % at 


HOWARD W. SAMS, head of the Indian- 


apolis electronic engineering and pub- | 
lishing firm bearing his name, has re- | 


sumed the presidency of Waldemar 
Press, Inc. ,..J. ©. MAXWELL has 
been elected to the board of directors 
of General Precision Equipment Corp. 


. SAMUEL B. FISHBEIN has been | 
appointed assistant general sales man- | 


ager of the military operations depart- 
ment of Allen B. Du Mont Laboratories, 
Inc. . . . ALBERT BOYD, Major General, 
retired, U.S. Air Force, has joined 
Westinghouse Electric Corp. as con- 
sultant and advisor to the group gen- 
eral manager, defense products... 
ROBERT H. WEEKS, JR. has been named 
assistant division manager for the Edi- 
son storage battery division, Thomas 
A. Edison Industries, McGraw-Edison 
(Continued on page 148) 


An FCC License can be 


Boyd Daugherty: 

“I recently secured a position as Test Engineer with Melpar, 
Inc. A substantial salary increase was involved. My Cleveland 
Institute training played a major role in qualifying me for 


this position.” 
Boyd Daugherty 
105 Goodwin Ct., Apt. C 
Falls Church, Va. 


Top Grade Employers Like These Look 


Bendix Radio: “W¢ shall look forward to receiving completed 


applications from your students.” 


“We have.employed a great number of well quali- 
fied electronics personnel who were graduates of 
Cieveland Institute.” 

“We would appreciate your listing our current 
openings in your monthly Job Opportunities.” 


RADIO & TY NEWS 


your Guarantee of Success in Electronics 


mail 
coupon 


Now/ 


Successful 
Electronics 
Training 


James Glen: 


When Jim enrolled, he was a tem- Accredited by National Home Study Council 
rary employee of the City of 
acoma, Washington. In the space 


il — A pe om Cleveland Institute of Radio Electronics 


first class license. He is now in- : 
stalling and maintaining mobile Desk RN-15, 4900 Euclid Ave., Cleveland 3, Ohice 


and microwave equipment. ee ee eee ee ee oe 
James S. Glen, Jr. Please send Free Booklets prepared to help | 

2920 Knob Hill Road me get ahead in Electronics. | have had » 
Tacoma, Washington training or experience in Electronics as in- | 
dicated below: | 
| 
| 


[] Military [-] Broadcasting 


. [-] Radio-TV Servicing [] Home Experimenting 
To Cleveland Institute [] Manufacturing [] Telephone Company 


Aerojet-General Goodyear Atomic Corp. 4 

American Airlines IBM C) Amateur Radio 

American Telephone & International Telephone | 
Telegraph Co. & Telegraph Co. In what kind of work are you In what branch of Electronics 

Bendix Radio Mohawk Airlines 

Braniff Airways Motorola are you interested? 

Burroughs Corp. North American 

Capital Airlines Aviation, Inc. 

Continental Northwest Airlines 
Air Lines, Inc. Philco 

Convair RCA 

General Electric Ryan Aeronautical Co. 

Glenn L, Martin Co. *Plus many others 
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Now—See How to Save Hundreds of Dollars, 
ioe, Get More Fun Out of High Fidelity! 


edition HI-FI GUIDE 
AND YEARBOOK 


Latest Ideas for Buying, Improving, Using Hi-Fi 
Systems & Components + Ways to Make 
Monaural & Stereo Tapes xx Best Records x 
Rolloff, Turnover Settings « FM Stations & 
Listings +x “Do-it-Yourself” Techniques xx New 
Inventions & Improvements in Speakers, Amps, 
Preamps, Tuners, Crossovers, Tape, Stereo, 
Controls, Turntables, Heads +x FREE Strobe 
Test Disc xs Where to get Free Hi-Fi Litera- 
ture + 164 Pages x Hundreds of Pictures! 


Actually 3 Books in 1 


; 1. IMPROVING YOUR HI-FI. How to use tone 

controls. How crossovers work. Ways to boost speaker performance. 

Why you need loudness controls, how to add them. How to add extra 

speakers to your rig. How to add a spotlight with presence control . . . tricks of 

accenting a vocalist or soloist by accenting the middle sound frequencies. Effects of 

variable damping in amplifiers. How to check your phono’s pickup and keep it 
working at peak efficiency. Ways to check a stylus. 


2. TAPE TECHNIQUES. How to get the most out of tape. How to keep 
tape in top shape. How to tape programs directly off the air . . . step-by-step instruc- 
tions and pictures. Expert hints and shortcuts on making good tape recordings. 
How to check a tape recording head to ascertain alignment. Complete guide to 
tape splicing for interesting effects. 


3. GETTING INTO STEREO. What stereo is. Latest advances. What the 


different stereo systems are. What stereo equipment is available. How to add 
stereo to your present rig. Merits and drawback of different systems. What they 
cost. Tricks of the trade. 


A RICH SOURCE OF PRACTICAL INFORMATION 


Many thousands of hi-fi fans knew a good thing 
when they saw the first edition of the Hi-Fi 
Guide and Yearbook. Newsstands were cleaned 
out in a matter of days and the book became 
a collector’s item. 

The new 1958 Edition of the Hi-Fi Guide and 
Yearbook is on sale now everywhere. It contains 
completely new material on every facet of high 
fidelity . . . from an advance report on 1634 rpm 
(“The Fourth Speed”), to guidance on adding 
stereophonic sound to your present set-up. 

This new Hi-Fi Guide and Yearbook will 
return many times the $1 you pay for it... 


by showing how to shop wisely for equipment, 
how to save on repairs, which records are best, 
and money-saving techniques and ideas available 
nowhere else. 

It will be a continually entertaining companion 
. +. providing you with fascinating, useful lore, 
showing you how to get more pleasure out of 
hi-fi, helping you explore the different worlds of 
high fidelity and music. 

This new edition is selling fast. So get your 
copy today. Don’t miss the 1958 Edition of Hi-Fi 
Guide and Yearbook, a handsome and practical 
book you’re sure to enjoy. 


ON SALE NOW at Newsstands 
and Radio Stores « Only $1 


Ziff-Davis Publishing Co., 64 E. Lake Street, Chicago 1, Ill. 


RADIO & TY NEWS 


the 


experts $4Y---in Hioh Fidelity the best buys crs nd 


are 


BETTER ENGINEERING Since 1945 EICO has pioneered the 


concept of test instruments in easy-to-build kit form — has become world-famous 
for laboratory-precision instruments at low cost. Now EICO is applying its vast 
experience to the creative engineering of high fidelity. Result: high praise from such 
authorities as Canby of AUDIO, Marshall of AUDIOCRAFT, Holt of HIGH FIDELITY. 
Fantel of POPULAR ELECTRONICS, Stocklin of RADIO TV NEWS, etc. — 
as well as from the critical professional engineers in the field.t 


SAVE 50% Mass purchasing, and a price policy deliberately aimed to encourage mass sales, 


make this possible. 


EASY INSTRUCTIONS You need no previous technical or assembly experience to build any 
EICO kit — the instructions are simple, step-by-step, “beginner-tested.” 


DOUBLE 5-WAY GUARANTEE Both EICO, and your neighborhood distributor, 


guarantee the parts, instructions, performance . . 
for any EICO kit or wired unit. 


calibration at nominal cost . . . 


. as well as lifetime service and 


BEFORE YOU BUY, COMPARE A any of 1200 neighborhood EICO distributors 


coast to coast, you may examine and listen to any EICO component. Compare 


critically with equipment several times the EICO cost 
You'll see why the experts recommend EICO, kit or wired, as best buy. 


+ Thousands of unsolicited testimonials on file. 


HFTSO PM Tuner 
with “eye-tronic” tuning 


HFS2 Speaker System: Uniform loading & natural 
bass 30-200 oe achieved via slet-leaded split 
conical bass horn** of 12-ft path. Middles & lower 
highs from front side of 842” cone, edge-damped 
& stiffened for smooth uncolored response. Suspen- 
sionless, distortioniess spike-shaped super-tweeter** 


to 30 cps. 

“... rates as excellent . age musical . 

really non-directional’’ — - Canby, A UDIO. “Very 

impressive’ — Marshall (AUDIOCRAFT). Walnut or 
, $139.95. Blonde, $144.95. 


HFTSO FM Tuner equals or surpasses wired tuners 
up to 3X its cost. New, pre-wired, pre-aligned, tem- 
perature-compensated ‘‘front end’’—drift-free. Sen- 
sitivity, 1.5 uv for 20 db quieting, is 6X that of 
other kit tuners. DM-70 traveling tuning e Re- 
sponse 20-20,000 cps +1 db. Cathode tcllower 
multiplex outputs. Kit $39. 95°. Wired $65.95 

$3.95. *Less cover, excise tan teed. incl. 


HFG1A Preamplifier, providing the most complete 
control & switching facilities, and the finest design, 
offered in a kit preamplifier, “. . . rivals the most 
expensive preamps ...is an example of high 
engineering skill which achieves fine performance 
with simple means and low cost.’ cael ae Marshall, 
AUDIOCRAFT. HFG61A Kit $24.95, Wired $37.95, HF61 
(with Power Supply) Kit $29.95. Wired 95. 


HFGO 60-Watt Ultra Linear Power Amplifier, with Acro 
TO-330 Output Transformer, provides wide band- 
width, virtually absolute stability and flawless tran- 
sient response. “. . . is one of the pa eg 
amplifiers extant; it is obviously an excelient 
—AUDIOCRAFT Kit ery Kit $72.95. Wired $99. 
Matching Cover E-2 $4.50. 


tee E/CO% 
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HFSO 50-Watt Ultra-Linear Power Amplifier with ex- 
tremely high quality Chicago Standard Output Trans- 
former. identical in every other respect to HF60 and 
same specifications up to 50 watts. Kit $57.95. Wired 
$87.95. Matching Cover E-2 $4.50. 


HF30 30-Watt Power Amplifier employs 4-EL84 
high power sensitivity output tubes in push-pull 
parallel, permits Williamson circuit with large feed- 
back & high stability. 2-£Z81 full-wave rectifiers for 
highly reliable power supply. Unmatched value in 
medium-power professional amplifiers. Kit $39.95. 
Wired $62.95. Matching Cover E-3 $3.95. 


HF-32 30-Watt Integrated Amplifier Kit $57.95. 
Wired $89.95. 


HF52 50-Watt integrated Amplifier with complete 
“front end” facilities and Chicago Standard Output 
Transformer. Uitra-Linear power amplifier essentially 
identical to HF50. The least expensive means to the 
highest audio quality resulting from distortion-free 
high power, virtually absolute stability, flawless 
transient response and ‘‘front end’’ versatility. 
Kit $68.95. Wired $109.95. Matching Cover E-1 $4.50. 


HF20 20-Watt Integrated Amplifier, complete with 
finest preamp-control facilities, excellent output 
transformer that handies 34 watts peak pawer, plus 
a full Ultra-Linear Williamson power amplifier circuit. 
Highly praised by purchasers, it is established as 
= outstanding value in amplifiers of this class. 

it $49.95. Wired $79.95. Matching Cover E-1 $4.50. 


Prices 5% higher in the West 


— then you judge. 


HFGO, HFSO Power Amplifiers 


HF12 12-Watt Integrated Amplifier, absolutely free of 
“gimmicks”, provides complete “front end” facili- 
ties & true fidelity performance of such excellence 
that we can recommend it for any medium-power high 
fidelity application. Two HF12’s are excellent for 
stereo, each connecting directly to a tape head with 
no other electronic equipment required. Kit $34.95. 
Wired $57 


HFS1 Two-Way Speaker System, complete with fac- 
tory-built cabinet. Jensen 8” woofer, matching Jensen 
compression-driver exponential horn tweeter. Smooth 
clean bass; crisp extended highs. 70-12,000 cps + 6 
db. Capacity 25 w. impedance 8 ohms. HWOD: 
11” x 23” x 9”. Wiring time 15 min. Price $39.95. 


THE HI-Fl EXPERTS SAY: : 

“For those who have been looking for a well- 
engineered yet inexpensive power amplifier, the i 
newly-released EICO Model HF20 unit might offer i 

a simple solution to their problem. Not only does 
this unit provide 20 watts of power but the cir- u 
cuit incorporates a preamplifier and a variety of | 
controls on a single chassis.” I 
William A. Stocklin, Editor, RADIO TV NEWS | 
“The new EICO ‘standard’ speaker system... ! 
produces sound that to my musical ears rates as ! 
excellent, from high top to clean low bottom.’ t 
Edward Tatnall Canby, AUDIO Magazine |! 

Fill out coupon on other side for FREE CATALOG 


** Patents pending by Hegeman Laboratories 


33-00 Northern Boulevard, L. I. C. 1, N. Y. © HFS) 
Over } Million EICO instruments in use the world over. Speaker System SS 


the specs prove if 


your BEST BUY is 


EICO— 
for COLOR & Monochrome TV nas oe 
FREE CATALOG 
shows you HOW TO SAVE 50% 


on 50 models of top quality 
professional test equipment. 


MAIL COUPON NOW! 


NEW! RF 

SIGNAL GENERATOR. = 9 
#324 

KIT 

$96" 


150 ke to 435 me with ONE generator! Better 
value than generators selling at 2 or 3 times its 
cost! Ideal for IF-RF alignment, signal tracing & 
trouble-shooting of TV, FM, AM sets; marker 
gen.; 400 cps audio testing: ‘lab. work. 6 fund. 
ranges: 150-400 ke, 400-1200 ke, 1.2-3.5 me, 
3.5-11 me, 11-37 me, 37-145 me; 1 harmonic 
band 111-435 me. Freq. accurate to £1.5%; 6:1 
vernier tuning & excellent spread at most impor- 
tant alignment freqs. Etched tuning dial, plexi- 
glass windows, edge-lit hairlines. Colpitts RF osc. 
directly plate-modulated by K-follewer for 
improved mod. Variable depth of int. mod. 

by 400 cps Colpitts osc. Variable gain ext. ampli- 
fier: only 3.0 v needed for 30% mod. Turret- 
mounted coils slug-tuned for max. accuracy. Fine 
& Coarse (3-step) RF attenuators. RF output 
100,000 uv; AF sine wave output to 10 v. 50-ohm 
output Z. 5-way jack-top binding posts for AF in/ 
out; coaxial connector & shielded cable for RF out. 
12AU7, 12AV7, selenium rectifier; xmfr-operated. 
Deep-etched satin aluminum panel; rugged grey 
wrinkle steel cabinet. 


TURN PAGE 
FOR MORE 
EICO VALUES 


ow 


NEW! DYNAMIC 
™ CONDUCTANCE 
TUBE & TRANSISTOR 
TESTER +666 
KIT WIRED 
$69") +] 09" 


COMPLETE with steel cover and handle. 


SPEED, case, unexcelled accuracy & thoroughness. 

Tests all receiving tubes (and picture tubes with 
adapter). C ion of Gm, Gp & peak 
emission. Simultaneous sel of any | of 4 combina- 

tions of 3 plate voltages, 3 screen voltages, 3 ranges 
of continuously. variable grid voltage (with 5% 
accurate pot). New series-string voltages: for 600, 
450, 300 ma types. Sensitive 200 ua meter. 5 
ranges meter sensitivity (1% shunts & 5% pot). 
10 SIX-position lever switches: freepoint connec- 
tion of each tube pin. 10 pushbuttons: rapid insert 
of any tube element im teakage test circuit & speedy 
sel. of individual sections of multi-section tubes in 
merit tests. Direet-reading of inter-clement leakage 
in ohms. New gear-driven rolichart. Checks n-p-n & 
p-n-p transisters: separate meter readings of col- 
lector leakage current & Beta using internal dc 
power supply. Deep-etched satin aluminum panel; 
rugged grey wrinkle steel cabinet. CRA Adapter $4.50 


NEW! 


COLOR 
and Monochrome 
DC to 5 MC LAB & TV 
5” OSCILLOSCOPE 
+460 
KIT WIRED 
$79" $329" 
e Features DC Amplifiers! 


Flat from DC-4.5 mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 rms mv/in; input Z 3 megs; 
direct-coupled & push-pull thrueut; K-follower 
coupling bet. stages; 4-step freq-compensated 
attenuator up to 1000:1. SWEEP: perfectly linear 
10 cps-100 kc (ext: cap. for range to | cps); pre- 
set TV V4&H positions; auto. sync. ampl. & lim. 
PLUS: direct or cap. coupling; bal. or unbal. 
inputs; edge-lit engraved lucite graph screen; 
dimmer; filter; bezel fits std photo equipt. High 
intensity trace CRT. 0.06 usec rise time. Push-pull 
hor. ampl., flat to 400 kc, sens. 0.6 rms mv/in. 
Built-in volt. calib. Z-axis mod. Sawtooth & 60 cps 
outputs. Astig. control. Retrace blanking. Phasing 
control. 


circuitry, high sensitivity & precision, wide 
& pera ity. Calibration withou 


non-tkip ranges 
yo tl +DC Volts, DC —-DC Volts, ve 
an $ to | scale ratio for extreme 
eenter. One zero-adj. for 
ceramic multi- 


bee oar aluminum ‘panel, 
cabinet. 


Send for 
FREE CATALOG 


Wired $129.50 


TUBE TESTER 
#625 
KIT $34.95 
Wired $49.95 
* tests 600 
mil series 
string type 
tubes 
@ illuminated 
roli-chart 


Pix Tube Test Adapter... $4.50 


6V 4 12V 
Battery Elim 


for transistorized eqpt, #1060: 
KIT $38.95,Wired $47.95 


Sep. hi-gain RF 
& lo-gain audio 
inputs. 
Specia! noise 
locator. Calibra- 
3 i ted wattmeter. 


KIT $24.95 
Wired $39.95 


DELUXE MULTI-SIGNAL TRACER +147 


20,000 Ohms / Voit 
MULTIMETER +565 


KIT 24.95 
Wired $29.95 


Wired $14.90 


Reads 0.5 ohms 
—500 megs, 10 
mmfd—5000 mfd, 
power factor. 


a KIT 

Sa, $19.95 

= = Sa 

ie $29.95 

R-C BRIDGE & R-C-. COMPARATOR 
9508 


RADIO & TV NEWS 


By WHITNEY MATTHEWS 


Head, Applications Br., Solid State Div. 
U. S. Naval Research Laboratory 


Satellite with upper hemisphere 
removed is shown here. The 
complete electronic package with 
all its modules labeled is below. 


—_ 


MINITRACK RADIO TRANSMITTER 

LYMAN-ALPHA PEAK MEMORY UNIT 

TELEMETERING ENCODER 

METEORITIC COLLISION AMPL. 
AND COUNTER 


LYMAN-ALPHA ELECTROMETER 
SMALL BATTERY PACK 
LARGE BATTERY PACK 


byists have an opportunity to make 

valuable contributions to the scien- 
tific effort of the current International 
Geophysical Year. Plans for launching 
instrumented artificial earth satellites 
have been announced by the United 
States and the U.S.S.R. Signals from 
these vehicles can be received by radio 
amateurs, hi-fi enthusiasts, or elec- 
tronic technicians without great diffi- 
culty. Participation of amateur ob- 
servers would make available poten- 
tial sources of valuable data which 
would be prohibitively costly by 
means of primary recording stations. 

Not all of the satellites to be 
launched by the United States will 
provide continuous transmission of 
scientific data. Early satellites may be 
placed in orbit as a part of the launch- 
ing vehicle test program. These pos- 
sible early satellites would carry 
unmodulated radio transmitting equip- 
ment intended primarily for radio 
tracking. While not regarded as true 
instrumented satellites, they would be 
capable of providing temperature in- 
formation by accurate calibration and 
measurement of transmission fre- 
quencies. Several designs of fully in- 
strumented scientific satellites are 
being prepared which will carry aloft, 
in succession, various combinations of 
scientific instruments. As _ presently 
planned, the first two instrumented 
satellites to be launched will provide 
continuous transmission of scientific 
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F vists nave technicians and hob- 


The complete, authoritative story about the radio 
signals that the U. S. satellite will broadcast. 


data. It is these which would be of 
most interest to amateur observers. 
Designs for later launching will pro- 
vide data transmission only when 
initiated by powerful ground trans- 
mitters. This technique is used where 
power required by scientific instru- 


Epiror’s Note: As we go to press the 
Army, as was expected, has launched 
the “Explorer,” the first U. S. satel- 
lite. The fully instrumented satellite 
described here and shown on our 
cover is part of the Navy’s Vanguard 
project and is scheduled to go up in 
March. Much of the material con- 
tained in this article applies to any of 
the U. 8. satellites. 


ments prohibits continuous transmis- 
sion or where it is necessary to play 
back and erase information recorded 
on magnetic tape. Amateur observers 
can participate in collecting the inter- 
mittently transmitted data only when 
located sufficiently close to a primary 
recording station to receive signals 
when data is being transmitted. 


Receiving Satellite Signals 


The U. S. satellite will be launched 
from the Patrick Air Force Base at 
Cape Canaveral in Florida. The satel- 
lite will circle the earth approximately 
once each 90 minutes. The plane of 
the orbit will make an angle of 
approximately 35° with respect to the 


equatorial plane of the earth. Due to 
the rotation of the earth, each succes- 
sive orbit will receive an apparent 
shift westward of about 1200 miles. 
The general character of the path of 
the satellite over the surface of the 
earth is shown in Fig. 1. Eventually 
the satellite will rather thoroughly 
traverse the unshaded portion which 
represents nearly two thirds of the 
earth’s surface area. Near overhead 
transits of the satellite would thus be 
available to observers between 35° N 
and 35° S latitudes. Reception of sig- 
nals outside this zone would be deter- 
mined by receiver sensitivity, antenna 
gain, and height of the satellite above 
the earth. The orbit of the satellite 
is expected to be elliptical with alti- 
tudes between 200 and 1500 miles. 
Provision for an adequate number of 
official recording stations to permit 
continuous radio reception of satellite 
signals would be prohibitively costly. 
Primary recording station locations 
are also shown in Fig. 1. A chain of 
stations is located roughly along the 
75th meridian down the east coast of 
the United States and the west coast 
of South America. These stations pro- 
vide a “picket fence” coverage which 
the satellite must cross once each 
orbit. Two stations at Antigua, B.W.I. 
and San Diego, California provide data 


35 


N 


NORTH) 
amexicalll) J MRE) 
: (Lae 

BLOSSOM PT. MD. 
Ksavannan, GA 
, HAVANA, CUBA 
SQ Pak _LanTicua 
\ 
» gag ECUADOR 
“ 
NS sourm 
AMERICA 
LIMA, PERU 


OCEAN 
SANTIAGO, CHILE 


SouTH 
ATLANTIC 
OCEAN 


! H i l i 


ANTOFAGASTA, CHILE 


PACIFIC 
OCEAN 


_—_—— 


ui Lay 


Lae UTES | 


160° 120° 80° 40° 


o 40° B0° 


120° 160° 


Fig. 1. Some typical paths of artificial earth satellite over the earth's surface. 


Fig. 2. Satellite airborne telemetry encoder is at left. Center unit is the meteoritic 
collision electronics with its amplifier and three decimal digit counter. Unit at 
right is Lyman-alpha peak memory electronics including orbital switch for 
reset once each orbit. Circuits are printed and extensive use is made of 
transistors and magnetic amplifier coils. Units later covered with plastic foam. 


early in and before completion of the 
first orbit. One additional station at 
Woomera, Australia will provide fre- 
quent data at approximately half 
orbital periods from other stations for 
the benefit of scientific experimenters. 
Orbital parameters will be calculated 
from tracking data and made avail- 
able to news wire services. Contact 
with local newspapers, television or 
radio stations should provide adequate 
information to permit amateur ob- 
servers to know when to seek these 
signals. Possibilities of visual observa- 
tion of the satellite are limited to 
times just before dawn or after dusk. 
The sun must be sufficiently below the 
horizon to provide a dark sky yet suffi- 
ciently near to illuminate the satellite. 

All scientific data will be trans- 
mitted by means of the “Minitrack” 
radio tracking transmitter in the 
satellite. This transistorized, crystal- 


controlled transmitter operates on a 
carrier frequency of 108.00 megacycles 
and is amplitude modulated (AM) for 
data transmission. Peak operating 
power is about 100 milliwatts with 
100% modulation. Batteries carried 
by the satellite are expected to pro- 
vide between three and four weeks’ 
active life. Airborne telemetry equip- 
ment is used to accept inputs from the 
various scientific instruments and com- 
bine them into a single coded elec- 
trical signal for transmission to the 
ground receiving stations. 

Telemetry signal frequency compo- 
nents are in the audio frequency range 
and within the recording capability of 
many high-fidelity home magnetic 
tape recorders. Maximum frequencies 
of 15 ke. are used with signals rarely 
exceeding 12.5 kc. Two alternatives 
are available to persons not now hav- 
ing equipment to receive 108-mega- 


place. 
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HE top half of the first fully instrumented 
U. S. satellite is carefully being put into 


The 20-inch, 21.5-pound shiny ball 
will then be mounted within the nose of the 
three-stage Vanguard rocket, shown blasting 
off on our cover. 
to rise vertically at first and then gently turn 
in the direction of its planned orbit. After 
successive burnout of the three stages, the 
tiny ball should be hurtling around the earth 
at about 18,000 miles per hour. 
U. S. Naval Research Labora 


e rocket is then expected 


(Photos: 
tory.) 


cycle AM signals who wish to observe 
the satellite with their present equip- 
ment. Converters are available or can 
be built by owners of communications 
type receivers. This method offers the 
advantage of being able to use a beat- 
frequency oscillator to detect passage 
of a satellite transmitting an unmod- 
ulated carrier. The second method re- 
quires the addition of a simple AM 
detector circuit to a high-fidelity FM 
tuner. Commercially available an- 
tennas designed for fringe area re- 
ception of FM broadcast signals 
should provide ample gain for all but 
the most unfavorable reception con- 
ditions. Desirable mounting of such 
an antenna would be in a generally 
skyward direction for latitudes of 35° 
or less. Simple means could be pro- 
vided for rotation of the antenna in a 
direction to permit adjustment in ad- 
vance for best reception of the next 
anticipated transit. 

Many of the scientific phenomena 
to be studied occur infrequently and 
at random. These very facts prevent 
their systematic study by high-altitude 
research rockets. Most desirable would 
be the apreece of one of these 
events as the satellite signal was being 
recorded at a primary receiving sta- 
tion. Such an observation would pro- 
vide a detailed record of instantaneous 
measurements as a function of abso- 
lute time. Although possible, unfor- 
tunately the chances for an official 
receiving station to record such an 
event are quite remote. An adequate 
number of properly located amateur 
observers would make certain the 
availability of the desired records. 
Airborne equipment will include mem- 
ory devices for storing a_ limited 
amount of information concerning 
these events for later transmission to 
official ground stations. These signals 
will provide meager data on all such 
events viewed by satellite instruments 
but will be far less informative than 
a properly made amateur recording 
obtained during the event itself. 

Recordings of amateur observers 
offer many possibilities of obtaining 
valuable data other than observation 
of specific events. This is particularly 
true of data obtained during the early 
life of a satellite. Obviously such data 
would be of utmost value in case of a 
short active life of a satellite or any 
of its scientific experiments. Such 
records would also be of value in 
case of errors in the predicted rate 
at which phenomena being studied are 
expected to occur. Details regarding 
potential value of amateur recordings 
will be presented later in the discus- 
sion of each experiment. 


The Lyman-Alpha Satellite 


One of the first fully instrumented 
scientific satellites planned for launch- 
ing by the United States will be de- 
voted to two general types of measure- 
ments. One group of measurements 
will study ultraviolet radiation from 
the sun in the region of the solar 
spectrum known as Lyman-alpha. The 
second group of experiments designed 
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to study the satellite environment in- 
cludes measurement of temperatures 
and various types of information rela- 
‘ tive to collision between the satellite 
and small particles (micrometeorites) 
in space. Equipment in the satellite 
will include a telemetry encoder sys- 
tem. This equipment converts meas- 
urements made by the _ various 
airborne instruments into a_ single 
signal for transmission to ground re- 
ceiving stations. The desired scientific 
information may be extracted from 
the received signal by appropriate de- 
coding. 

All information will be transmitted 
in the form of a series of high-fre- 
quency (5 to 15 ke.) bursts carrying 
information on the frequency of these 
bursts, time duration of each burst, 
and the time interval between bursts. 
Thus three information channels are 
associated with each burst. Each 
frame or scan of all information 
channels will consist of a sequence of 
sixteen such bursts for a basically 48- 
channel telemetry system. The air- 
borne telemetry encoder system used 
to produce these signals is shown in 
Fig. 2. This unit is 5% inches in 
diameter, %-inch high, and weighs 
about 3% ounces. It operates on 2.7 
volts with a current drain of 3 to 4 
milliamperes. A new frame will begin 
immediately upon completion of each 
scan. Thus the exact scanning rate 
will be a variable quantity determined 
by the values of input signals which 
control burst duration and spacings. 
Signal values are expected to lie in a 
range which provides three to four 
frames of telemetered data per second. 

Of the measurements being made, 
some will undergo only insignificant 
short time changes while others will 
be changing rapidly with time. For 
example, outer shell temperatures will 
rise slowly as the satellite heats up 
when in sunlight and slowly drop as 
the shell cools when in the earth’s 
shadow. Thus, temperature changes 
during one telemetry frame are of no 
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Fig. 3. Here the en- 
tire electronics pack- 
age is being in- 
stalied in the satel- 
lite. The electronic 
circuits are encased 
in a foam-in-place 
plastic material, 
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great importance. On the other hand, 
measurements of inputs such as the 
Lyman-alpha radiation do undergo sig- 
nificant changes during a single tel- 
emetry frame. For this reason, several 
channels in each frame are devoted to 
frequent repetition of these rapidly 
changing signals. Such signals are also 
transmitted as a burst frequency to 
permit measurement of changes dur- 
ing the burst interval. 

An oscillogram of a complete typical 
telemetry frame is shown in Fig. 4. 
Photographic resolution at the scan- 
ning rate used to present a full frame 
does not permit distinction between 
cycles in each high-frequency burst. 
This oscillogram, together with Table 
1, will permit ample description of 
channel assignments to permit ama- 
teur observers to seek out any desired 
signal for study. It will be noted that 
all channels carrying information in 
the form of the burst frequency are 
identified by a single letter. Channels 
whose data is presented as a burst 
duration are designated by a letter 


followed by the numeral 1. Similarly 
information contained in a burst spac- 
ing carries a letter identification fol- 
lowed by the numeral 2. 

Each telemetry frame may be con- 
veniently regarded as being divided 
into two sequences of eight high- 
frequency bursts each. Each such half 
frame is distinguished by six initial 
bursts containing an alternate rhyth- 
mic repetition of long and short bursts 
carrying data on instantaneous solar 
Lyman-alpha radiation and solar as- 
pect (orientation of the satellite with 
respect to the sun). Thus each half 
frame can be seen to start with the 
burst channel sequence A-B-A-B-A-B 
in Fig. 4 or Table 1. Identification of 
these channels is relatively easy in 
any display medium whether it be au- 
dible listening, oscillographic presen- 
tation, or photographic reproduction. 
The remaining two high-frequency 
bursts in each half-frame scan will 
carry data readout of satellite memory 
units. The two final bursts of succes- 
sive half-frames will thus alternately 


Fig. 4. Typical Lyman-alpha satellite scientific telemetry signal with all components of signal properly labeled. 
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Table 1. Telemetry channel assignments for Lyman-alpha-environmental satellite. 


present information on (1) units digit 
and tens digit of the cumulative mete- 
oritic collision count (channels C and 
D) or (2) hundreds digit of the mete- 
oritic collision count and orbital peak 
value of solar Lyman-alpha radiation. 

Positive identification of alternate 
half-frames is provided by appropriate 
control of burst and spacing durations. 
Thus the duration of the meteoritic 
collision count units digit burst (chan- 
nel C) is used to present the long 
calibration channel (C1). This burst 
duration remains essentially un- 


changed and is always of greater 
duration than any other burst. This 
long calibration channel is followed 
immediately by the shortest burst 
spacing in the frame (channel C2). 
This shortest burst spacing monitors 
the telemetry battery voltage. This 
identification of the telemetry signal 
half-frames is evident from an exam- 
ination of Fig. 4. The long calibration 
channel Cl in the first half-frame is 
obviously longer than its counterpart 
channel E1 in the second half-frame. 
Similarly the succeeding channel C2 


Fig. 5. Some typical Lyman-alpha satellite calibration curves are shown here. 
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is much shorter than is channel E2. 

Methods used by amateur observers 
to study records made will be deter- 
mined, to a great extent, by the equip- 
ment available. Experience has shown 
that, with practice, a simple listening 
test can reveal valuable information. 
Listening tests are greatly enhanced 
when original recordings aré made at 
a high tape speed and played back 
at a lower speed. This technique re- 
duces the high frequencies for im- 
proved audibility and at the same time 
increases burst durations and spacing 
for easier resolution. 

Approximate calibration curves for 
the various information channels are 
shown in Fig. 5. These charts should 
be regarded as general guides only 
since variations can be expected be- 
tween various telemetry assemblies. 
Precise measurements can only be 
made by use of individual calibration 
for the specific equipment flown in any 
satellite. Obviously this cannot be 
known until a satellite is launched 
since last minute equipment substitu- 
tion may be required. The curves 
shown should however prove adequate 
for most needs of amateur observers. 


The Scientific Experiments 


Solar Lyman-Alpha Radiation: Ly- 
man-alpha radiation from the sun 
refers to a very limited portion of the 
ultraviolet region of the solar spec- 
trum. Measuring devices sensitive only 
to this radiation are carried. The 
earth’s atmosphere is quite opaque to 
such radiation and thus prohibits its 
measurement from ground based sta- 
tions. Satellite or rocket vehicles must 
therefore be used in any such studies. 
Much has been learned by means of 
research rockets but this technique 
has many limitations. Time required 
for rockets to reach altitude and the 
short time they remain aloft have 
effectively hampered study of transi- 
tory Lyman-alpha phenomena. 

Telemetry signals will contain two 
types of presentation of data relative 
to solar Lyman-alpha radiation. The 
first type of presentation will trans- 
mit an instantaneous value of this 
radiation at all times. Study of these 
signals will permit study of this radia- 
tion from a quiescent sun. Short time 
variations in this signal are of great 
importance. Not only may short term 
changes take place in the signal from 
the sun but will additionally be vary- 
ing due to spin of the satellite itself. 
Thus the detectors will spend approxi- 
mately two thirds of each spin period 
in the shadow of the satellite and tue 
telemetry sigrial will be that indicat- 
ing no input to the detector. Adequate 
study thus requires a great portion of 
the telemetry time to be devoted to 
instantaneous values of solar Lyman- 
alpha data. From Fig. 4 it can be seen 
that this is accomplished in two ways. 
First, this signal (channel A) is re- 
peated six times in each telemetry 
frame. Second, each presentation is 
continued for a comparatively long 
period of time. Any single such dis- 

(Continued on page 154) 
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Hidden Bypass Action 


By JAMES A. McROBERTS 


HE USE of bypass capacitors 
Terroustou the average TV receiver, 

radio, or other item of electronic 
equipment is no news to anyone in 
electronics. However, there is also fre- 
quent use of series-resonant bypass ac- 
tion, although only a capacitor may be 
obvious in the circuit. Commercially 
available self-resonant capacitors are 
used not only by set manufacturers, 
but also after manufacture in cooling 
down “hot” sets. Hence, some infor- 
mation on this subject is desirable. 

Ordinary bypass of the screen grid 
to ground, by way of capacitor C,,, 
is shown in Fig. 2. The capacitor pre- 
sents a low-impedance path to the a.c. 
voltage present at the screen grid. The 
same is true for cathode bypass action 
and for the bypass capacitors on the 
“B+” and a.v.c. or a.g.c. lines. How- 
ever, a capacitor alone is not a perfect 
bypass. It also presents some imped- 
ance to the flow of the unwanted sig- 
nal current to ground. For most cases, 
the bypass impedance is low enough 
so that regeneration and other 
troubles do not occur. 

With increasing gain, the rule for 
“most cases” may not hold true. Suffi- 
cient unbypassed a.c. voltage may re- 
main present to cause trouble. Increase 
in size (capacitance) of the bypass ca- 
pacitor will lower the unbypassed volt- 
age; but there is a limit to the size of 


Fig. 2. Ordinary capacitor bypassing. 


Fig. 1. A pair 
be resonated with a bypass capacitor. 
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of filament chokes may 


Lead dress, special components, and other factors 


may supply circuit action 


the bypass capacitor, both physically 
and economically. As a result, series- 
resonant bypass action may be re- 
quired. 

By placing an inductor (L,, in Fig. 3) 
in series with the bypass capacitor, 
the circuit may be made to resonate 
at some particular frequency. This 
can be the frequency to be bypassed, 
such as the i.f. of a radio set. With a 
sufficiently low “Q” an entire band of 
frequencies can be bypassed. Westing- 
house is one TV manufacturer that 
has used series-resonant bypassing 
with low “Q” circuitry to bypass in a 
TV if. circuit. 


Radio Applications 


A set that has become an annoying 
“whistler” or “squealer” will probably 
be the most common case in radio 
service where it will be desirable to 
incorporate series-resonant bypass ac- 
tion. Special capacitors for this pur- 
pose are manufactured by Sprague 
(LP series) and Aerovox (RC series). 
The bandwidth of these units is broad 
enough to cover the commonly used 
intermediate frequencies in the vi- 
cinity of 455 to 470 ke. In operating on 
a radio-troubled with whistling or 
squealing, such a capacitor is experi- 
mentally shunted across the “B+” 
line, the a.v.c. line, at each screen grid, 
and at each cathode, in turn. It is 
probable that the annoying regenera- 
tion originates, for the most part, at 
just one of these points. When the spe- 
cial capacitor is put in the right place, 
the symptom should vanish. 

If the special units are not readily 
at hand and there is some inconven- 


not shown schematically. 


ience in obtaining them, they can be 
fabricated in the shop without great 
difficulty. An ordinary bypass capaci- 
tor may be combined with a suitable 
coil. In the if. range for radio sets, 
the inductor may be made up of a pair 
of TV filament chokes in series. Such 
a combination is shown in Fig. 1. One 
of the chokes has had about three- 
quarters of its winding (by trial and 
error) removed while the other choke 
is fully wound. In place of the two 
filament chokes, a 43-mc. TV i.f. coil 
with an adjustable slug may also be 
used. The resonant bypass works well 
when either type of choke is used. 
The capacitive reactance of a .1-“fd. 
bypass capacitor at 455 ke. is approxi- 
mately 3.5 ohms. Including a small 
amount of resistance, the total a.c. 
impedance is slightly higher than that 
figure. When this capacitor is made 
series-resonant by the addition of an 
inductor of the proper value, there is 
no reactance; and total impedance, 
which is purely resistive, will usually 
be a trifle under .2 ohm. This means 
(Continued on page 117) 


Fig. 3. Coil added to bypass circuit. 


Intermittents 


Can be 
Licked 


Fig. 1. 


Slight flexing of a printed 


board will often reveal a hairline 
crack, like the one shown, that has 
been responsible for a puzzling effect. 


By 
RALPH D. SAPPE 


Take some of the guesswork out of finding faults 


that won't stay put; use persistence and method. 


nician more than an intermittently 

operating receiver. This type is al- 
most always branded with the title of 
“dog,” since it can and usually does 
result in loss of time and profit. Many 
shops are reluctant to service an inter- 
mittent but are more or less forced 
to do so in order to preserve good 
customer relationships. 

In many instances, the section in 
which the intermittent component is 
located can be isolated in much the 
same way as in a set which is not 
intermittent. For example, if a TV 
receiver loses vertical deflection inter- 
mittently, you would check into the 
vertical oscillator, vertical output 
stages, and deflection yoke. If there 
is intermittent sound, you would check 
the sound section and speaker. If 
there is intermittent video and sound, 
you would check the tuner and all 
stages up to the point where the sound 
is taken off. 

However, there are some cases in 
which the faulty section cannot be 
readily localized. For example, an in- 
termittent raster could be caused by a 
fault in the picture tube, high-voltage 
rectifier, damper tube, horizontal-out- 
put tube, horizontal-oscillator tube, 
horizontal-a.f.c. tube, or any of these 
associated circuits. In some sets, a 
defective video amplifier will also kill 
the raster. An intermittently over- 
driven picture could be caused by any 
stage in the tuner or video if. strip, 
video amplifier, or in the a.g.c. circuit. 
In the case of intermittently oper- 
ating radio receivers, the trouble could 


40 


[ irician exasperates a service tech- 


be in the r.f. amplifier, the oscillator, 
mixer, i.f. tube, detector, voltage am- 
plifier, power amplifier or rectifier—in 
other words, just about anywhere in 
the set. 

There are a few commercial inter- 
mittent analyzers on the market which 
are of great value in localizing the de- 
fective stage. Some of them can be 
connected to more than one circuit 
at the same time and, when the inter- 
mittent occurs, they will indicate what 
circuit the trouble is in. 

After we think we have localized 


Epitor’s Note: You know all about 
heat lamps, elevated-voltage techniques, 
cold-solder joints, and the other mumbo- 
jumbo pertaining to intermittents? Good; 
but we think this reprise will be well 
worth your time anyhow. The key to 
successful intermittent service, after all, 
is not so much uncanny skill combined 
with great inspiration as it is the dogged 
and thorough application of conventional 
techniques. How many of the last few 
“dogs” you tackled turned out to be 
something that you would have come 
across much sooner than you did, if you 
had been more thorough or systematic? 
The hints catalogued here, though they 
may be nothing more than reminders to 


you, may help break the next tough one, 


the circuit or circuits which’ are inter- 
mittent, with commercial analyzers or 
by other means, how do we go about 
finding the faulty component? There 
are various methods. Three of the 
most common ones are tapping tubes 
and suspected parts, applying heat to 
suspected parts, and increasing the 
operating voltage of the receiver under 
test with the use of a variable-voltage 
transformer. 

If tapping a tube brings on the 


trouble, the only sure way of testing 
that tube is to insert one which is 
known to be good in its place, since 
a tube may not show up as inter- 
mittent under the particular condi- 
tions of operation in a tube tester. 

If tapping the new tube still causes 
intermittent operation, the tube-socket 
contacts may be loose or dirty or there 
may be a bad solder connection on any 
of the socket pins. A word about 
solder connections: it is a good idea 
to go over all of them in a suspected 
stage or, in the case of a radio, to go 
over all solder connections in the set, 
paying particular attention to ground 
connections. This procedure has been 
found to cure a good number of 
“dogs.” Cold solder connections may 
look good, but could very well be the 
cause of your hair-pulling. Also look 
for lumps of solder which are ex- 
tremely close to other contacts or the 
chassis that have been left by careless 
service technicians or even factory 
assembly workers. Heat may cause 
expansion of these sloppy joints and 
an intermittent short might result. 

If the trouble is not a tube, dirty 
tube-socket contacts, or poor solder 
connections, it can be an intermittent 
resistor, capacitor, transformer, coil, 
worn insulation of a wire, dirty switch 
contacts, or, in the case of printed 
circuits, a microscopic break in the 
wiring. 

Capacitors may often open inter- 
mittently after they become warm. 
Pushing and pulling on the component 
and its leads (Fig. 2) will reveal if 
this is the cause. An intermittent by- 
pass or coupling capacitor can be the 
cause of oscillations or howls. Be espe- 
cially watchful of small trimmer 
capacitors, like those used in the 
horizontal-drive circuits of some sets. 
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The thin mica dielectric may be 
cracked or split thereby causing inter- 
mittent operation. 

Probing and tapping resistors, coils, 
and transformers with a nonmetallic 
instrument will sometimes reveal the 
trouble. 

If probing components reveals noth- 
ing, a variable-voltage transformer 
may be used to increase the operating 
voltage from a normal 117 volts to 
about 130 volts. This will cause any 
faulty component which is on the 
borderline of breakdown to surrender, 
thus making possible the use of rou- 
tine troubleshooting methods to locate 
the guilty component. However, do 
not, under any circumstances, increase 
the operating voltage to more than 
130 volts, as this may also cause 
breakdown of good components and 
you will add new troubles to the ones 
already present. 

When a receiver is on the bench for 
repairs, an intermittent which occurs 
due to the build-up of heat may be 
less likely to manifest itself, since the 
chassis is not enclosed in the cabinet. 
A box can be placed over the chassis 
while it is on the bench in order to 
simulate the relatively poor ventila- 
tion of actual operating conditions. 
Another method is to apply external 
heat to the particular suspected parts. 
This can be done with the aid of a 
soldering gun or with a heat lamp. 
The soldering gun is held close to 
(but not touching) the suspected com- 
ponent (Fig. 3) to see if the applica- 
tion of heat causes that component to 
become intermittent. When using a 
heat lamp, a paper funnel should be 
used, as in Fig. 4, to aim the heat 
directly at one component at a time. 
Be careful not to apply too much heat 
for too long a time, for the object of 
this test is to locate the bad compo- 
nent and not to ruin the good ones. 

In the case of printed circuits, if 
pressure on the printed circuit board 


Fig. 2. S ti capacitor leads make 
contact with the inner foil intermittently. 


Fig. 3. A soldering gun being used to 
apply heat to suspected components. 
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causes the intermittent trouble to 
occur, try to locate a break in the 
printed wiring by flexing the board 
slightly. Do not overdo this. A cracked 
board that was exposed in just such a 
fashion is shown in Fig. 1. If flexing 
the board shows nothing, try sweating 
all connections on the board. If the 
circuit is still intermittent, the costly 
but rapid method of replacing the en- 
tire printed board can be used. It 
could turn out to be the least costly 
method after all. 

Watch for any wires which are run 
close to the chassis or which may be 
touching a contact or tube-socket pin. 
See Fig. 5. Check to see whether in- 
sulation is worn off or has been acci- 
dentally burnt off by the soldering gun 
of a previous technician who was per- 
haps a little careless. Clean the con- 
tacts on all doubtful switches with 
contact restorer (Fig. 7) and check 
them with an ohmmeter. 

If the trouble is intermittent sound, 
do not overlook the speaker itself. 
One of the fine wires of the voice coil 
may be broken and intermittently 
making contact. Check this with an 
ohmmeter also. Make a _ continuity 
check while pressing lightly on the 
cone, as in Fig. 8. 

Don’t forget that a fault in one 
stage may be causing intermittent 
operation of another stage. For ex- 
ample, a heater-to-cathode short in 
one tube in a heater string may be 
robbing another tube of heater volt- 
age, but still allow seemingly normal 
operation of all other tubes in its 
string—including the defective tube 
itself. With a heater-to-cathode short 
in tube “B” of Fig. 6, for example, 
tube “A” will receive no heater volt- 
age, but tubes “C” and “D” will. 

Before pulling a set for intermittent 
loss of sound and picture or inter- 
mittent snow, be sure that the trouble 
is in the set itself and not in the an- 
tenna. A badly rusted antenna or a 


Fig. 4. To concentrate heat from a lamp 
in a restricted area, use a paper funnel. 


Fig. 5. Check for burned or frayed in- 
sulation on wires run close to chassis. 


Fig. 6. A defective tube in a string 
will affect voltage supply to other tubes. 


broken lead wire may be causing the 
trouble. If the fault did lie in the 
antenna and this were overlooked by 
the technician, it might take a few 
days of testing and waiting in the 
shop before this conclusion would 
finally be reached. 

Above all, be sure that you have 
found the actual cause of intermittent 
operation of the set before returning 
it to the customer. Nothing can be 
more damaging to your reputation 
than returning a set with the same 
trouble it had originally. After mak- 
ing the repair, let the receiver play 
for a few hours in the cabinet so that 
you can be sure it is working properly. 
In the event a customer insists on 
having the set before you are satisfied 
with it, tell him that you cannot be 
sure of it unless you make additional 
tests. Never tell him that you think 
it’s OK, or that you hope it’s all right. 

When you have repaired an inter- 
mittent “dog” you get a great deal 
of personal satisfaction as well as a 
boost in your reputation with the 
customer, especially when you have 
successfully tackled one where some- 
one else has failed. Yet, in order to 
do this, you need more than just skill 
alone or “inspiration.” A great deal 
of success with intermittents, or any 
tough service problems, depends on 
patience and perseverance—the will- 
ingness to employ approved service 
techniques and conventional test 
equipment properly, systematically, 
and insistently. 
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Fig. 7. To play safe. clean any doubt- 
ful switches with a contact restorer. 


Fig. 8. Press om cone during continuity 
check to spot intermittent voice coils. 
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RY to imagine the ultimate in a 

sound reproducing system...a 

perfectly matched preamp, power 
amplifier, loudspeaker system, and 
speaker enclosure with a frequency 
response flat beyond the limits of audi- 
bility, with an imperceptible level of 
intermodulation and harmonic distor- 
tion, and with a dynamic range ca- 
pable of reproducing every signal from 
the softest whisper to the crashing 
thunder of a full symphony orchestra 
playing at peak volume. 

Then take that ultimate system and 
install it in a room acoustically de- 
signed for it . . . with the right num- 
ber of draperies, rugs, and other 
sound-absorbing material and with 
the exact amount of properly located 
sound reflecting or “live” surfaces. 

Such a system in such a location 
should, and would, give a performance 
unequalled in quality. The most dis- 
criminating audiophile, the advanced 
audio engineer, the skilled musician, 
all would be thrilled and proud to own 
such a system. 

But while every standard audio test 
instrument might indicate that the 
music played through such an audio 
system is identical to the music 
picked up at a “live” performance, 
this system would still lack an im- 
portant quality of realism. It would 
lack a quality that would permit even 
the lowliest untrained ear to distin- 
guish between the music played 
through it and the music which the 
listener hears at a live performance. 
This missing quality is direction. 

Our ability to distinguish sound di- 
rections because of the slight differ- 
ences in the sound picked up by our 
two ears is closely akin to our ability 
to perceive depth by mentally com- 
bining the two separate images picked 
up by our two eyes. Thus, many in- 
dividuals feel that techniques which 
add direction to our sound perception 
is essentially the same as adding depth 
to sound. 


Binaural Sound Reproduction 


If we wish to reproduce sound me- 
chanically while retaining the realistic 
quality of direction, it follows, then, 
that we must use at least two ‘chan- 
nels, one carrying the sound signals 
for the left ear and another carrying 
the sound heard by the right ear. Such 
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Here's how you can step into the wonderful world 


of stereo and prove to yourself that stereo is fun. 


a system is referred to literally as a 
“two-eared” or “binaural” system. 

Let us consider a simple sound 
transmission system that would use 
such a technique. At the concert hall 
we could place an “artificial head” in 
the ideal position for a listener, say 
“10th row center.” The artificial head 
may be made up of two microphones 
having response characteristics similar 
to a human ear and spaced about the 
same distance apart, say six inches, 
with a mass of some material separat- 
ing them. 

The sounds. picked up by the micro- 
phones would be fed to two separate 
but identical audio amplifiers and 
from there to a pair of tightly fitted 
headphones on the head of the ulti- 
mate listener. The sound picked up 
by the left microphone, after ampli- 
fication and transmission, would be 
fed only to the left earphone. Simi- 
larly, the sound picked up by the right 
microphone would be applied only to 
its corresponding earphone. 
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Fig. 1. Typical place- 
ment of loudspeakers 
for listening to stere- 
ophonic broadcasts. 
Probably the best 
point is a position on 
a vertical line between 
the two loudspeakers. 
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If the amplifiers, earphones, and 
microphones all had perfect reproduc- 
tion characteristics, then the listener 
would be unable to distinguish be- 
tween the mechanically reproduced 
sound and that heard “in person” at 
the concert hall. 


Stereophonic Sound Reproduction 


There is still another technique by 
which sound can be reproduced while 
retaining the quality of direction. To 
understand how this second technique 
works, let us consider that our lis- 
tener is at his seat in the concert hall 
listening to a large orchestra. 

Suppose, now, that an invisible wall 
is placed between the orchestra and 
the listener. This imagined wall will 
completely shut off the sound. 

If small ideal microphones were 
placed at every point on this wall 
facing the orchestra, and these micro- 
phones, in turn, fed perfect amplifiers 
which drove ideal loudspeakers on the 
“listener” side of the wall... with a 
separate amplifier and loudspeaker for 
each microphone, and the loudspeak- 
ers located at points corresponding to 
the microphone positions, the sound 
reproduction on the “listener” side of 
the wall would be identical to that 
picked up on the “orchestra” side. 
The listener would be unable to dis- 
tinguish the reproduced music from 
that of the “live” orchestra. 

Theoretically, such a_ technique 
would require an infinite number of 
microphones, loudspeakers, and am- 
plifiers, but, in practice, close to per- 
fect results can be obtained with a 
smaller number of audio channels, 
provided the microphones (and repro- 
ducing loudspeakers) are widely 
spaced. 
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Fig. 2. This is the basic arrangement that is employed for a stereophonic broadcast. Note that two separate 
pickups (microphones) along with two separate channels (one AM and the other FM) are used in this setup. 


Such a system, using widely spaced 
pickup microphones and similarly 
spaced reproducing loudspeakers, as 
well as two or more separate channels 
(amplifiers, ete.) is called a stereo- 
phonic (“solid sound”) system and is 
analogous to the stereo (3-dimension- 
al) system of using two pictures to 
give the illusion of depth to a repro- 
duced image. 

A pure binaural system, since it 
requires headphone operation, is suit- 
able only for a limited number of lis- 
teners. In home applications it is com- 
mon practice to use two channels, 
with the loudspeaker reproduction 
method of the stereophonic system. 
The results obtained give a real illu- 
sion of direction and are quite thrill- 
ing to hear. 


Hi-Fi and Stereo 


High fidelity audio equipment is de- 
signed for low distortion, wide fre- 


quency response, and a good dynamic 
range, irrespective of whether it is 
used for single channel or multiple 
channel reproduction. 

Stereophonic equipment is simply 
multiple channel equipment and need 
not necessarily be built to hi-fi stand- 
ards. It can be, of course, and should 
be if the best quality in sound repro- 
duction is to be achieved. 


Stereophonic Broadcasts 


The basic technique used in stereo 
broadcast is illustrated in Fig. 2. Two 
wide-spaced microphones are em- 
ployed. One is coupled, through the 
necessary amplifiers and networks, to 
one transmitter. The other is simi- 
larly coupled to another transmitter. 
Separate receivers are used for re- 
ception. 

Since it is essential that the two 
channels be kept separate from the 
pickup (microphone) to the reprodu- 


cer (loudspeaker or earphone), two 
complete broadcast channels must be 
used. These may be two AM chan- 
nels, two FM channels, an AM and TV 
audio channel, an FM and a TV audio 
channel, or any similar combination. 
By far the most popular technique 
uses one AM and one FM broadcast 
channel, however. As a matter of fact, 
there are available special dual re- 
ceivers for stereo with completely 
separate AM and FM channels that 
may be used. 

Most of the stereophonic broadcast 
work to date has been carried on by 
local stations; sometimes on a regu- 
lar, but more often on an experi- 
mental, basis. Generally, local “good 
music” stations pioneer in such work. 

The program material usually fea- 
tures “concert” performances of some 
type . . . symphony orchestras, choirs, 
and so on, since solo performances do 
not carry the same realistic impact 


Fig. 3. “Simulated” or “synthetic” stereo effects may sometimes be obtained by using separate receivers 
to pick up the same program (note single mike), or by using “echo” equipment as shown at the right. 
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that the stereophonic reproduction of 
a full orchestra can bring to the lis- 
tener. Both “live” (using microphone 
pickups) performances and recorded 
magnetic tapes serve as sources of 
program material. When stereo tapes 
are used, the results may be true 
stereo; while with live broadcasts, 
compromises may be resorted to so as 
not to degrade either channel. 


Setting Up for Stereo Reception 


If stereophonic broadcasts are avail- 
able in your area, you can “set up” for 
reception quite easily. As a start, all 
you need are two receivers capable of 
receiving the two channels used. In 
most cases these will be an AM broad- 
cast band and an FM broadcast band 
receiver. Chances are you already 
have one of these. 

While you may want dual hi-fi am- 
plifiers, radio tuners, and loudspeaker 
and enclosure systems for your even- 
tual “ideal” set-up, at the beginning 


feet in the case of small rooms 
(length about ten feet) to 2% feet 
in the case of medium sized rooms 
(length 14 to 16 feet) to as much as 
10 feet in the case of a large room 
(60 feet long). These measurements 
are to the “center” of the speaker en- 
closure. 

Best listening is obtained when the 
audience is not more than twice as 
far from one loudspeaker as from the 
other, and when their distance from 
a line joining the two loudspeakers is, 
in general, not under five feet. The 
area for best reception is shown 
shaded in Fig. 1. 

Once you have the necessary equip- 
ment properly arranged, check your 
local program schedules and carefully 
tune your two receivers to the proper 
stations. Adjust the volume controls 
for approximately equal sound levels. 
Then relax in an easy chair (placed in 
the shaded area, Fig. 1), and you'll 
enjoy a real thrill in radio reception. 
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Fig. 4. A basic stereo tape playback setup is shown in this illustration. 


you can obtain quite good results by 
using standard table model receivers. 

Loudspeaker (or receiver) placement 
is extremely important. Since there is, 
as yet, no set “standard” accepted by 
all stations, you'll find it best to check 
with your local broadcast station for 
their recommendations. 

However, a typical loudspeaker ar- 
rangement (suggested by WCRB, Bos- 
ton) is shown in Fig. 1. The FM loud- 
speaker (or receiver) is placed to the 
left, the AM loudspeaker to the right, 
of the listener. Both speakers are 
spaced along the length of the room, 
and face the listener. 

A corner location for the loudspeak- 
ers is not recommended. Instead, the 
speaker enclosures should be located 
with their backs close to (but not 
against, except in the case of small 
rooms) the wall, and spaced in from 
the side walls, from as little as 1% 
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Two (or more) separate channels 
are required to obtain a realistic direc- 
tional effect in the reproduction of 
music or similar program material. 
But quite interesting audio “illusions” 
can be obtained by the use of multiple 
loudspeakers and a single channel. 


"True" vs “Synthetic” Stereo 


Perhaps the simplest technique is to 
connect two or more loudspeakers, 
particularly with differing frequency 
coverages, to the output of a single 
radio receiver or hi-fi amplifier. These 
speakers may be spaced around a 
room more or less equidistant from 
the listener. With this set-up the 
listener is immersed in sound al- 
though he does not hear the true 
stereo directional effect produced by 
the true stereo set-up. 

Another technique may be used in 
those areas where both AM and FM 


stations broadcast the same program 
material (using a single pickup or 
microphone for both stations). This 
method is shown in Fig. 3 (left). Two 
receivers are used to pick up the AM 
and FM programs, with their outputs 
fed to separate loudspeakers spaced 
on either side of the listener. 

Although identical program mate- 
rial may be broadcast by both the AM 
and FM stations, the signal path trav- 
eled by the two signals is different. 
Not only are there circuit differences 
in the two transmitters and the two 
receivers, but chances are that a 
different number of stages are used in 
each. These differences may result in 
small phase differences in the repro- 
duced audio signal, particularly at 
higher audio frequencies. This, 
coupled with the use of multiple loud- 
speakers, will often give the listener 
an interesting illusion that is “semi- 
stereo” in character. 

Still another technique which may 
give the effect of “depth” to the re- 
produced program material is the use 
of an “echo” device. This is an electri- 
cal or mechanical system which 
slightly delays audio signals sent 
through it. 

The delayed signal, fed through a 
separate loudspeaker, adds an echo- 
like quality to the reproduced mate- 
rial. This basic technique is _ illus- 
trated in Fig. 3 (right). 


Stereophonic Recording 


Although some of the methods de- 
scribed above may give good stereo, 
for the ultimate in home stereo repro- 
duction at the present time the use of 
stereo tape is a must. 

Without question, it has been the 
ready availability of good quality long 
playing phonograph records that has 
given the hi-fi hobby its greatest im- 
petus. It would seem, then, that the 
ready availability of “stereo’’ phono- 
graph records could do the same for 
the interest in stereophonic tech- 
niques. 

Unfortunately, recording a _ stereo 
program on a record is quite a chore. 
Remember that two separate channels 
are required. If we use two separate 
records (discs), with identical turn- 
table and pickup arms, we run into 
the almost insoluble problem of prop- 
erly synchronizing the two records, 
and of starting the pickup arms in the 
right place. 

Quite acceptable stereo discs have 
been “cut” in the past, however, by 
recording both channels on a single 
disc. A dual pickup head (on a single 
arm) is used for playback. But this 
technique offers a serious disadvan- 
tage; it cuts the available recording 
surface in half, and reduces the length 
of program that can be recorded by a 
similar amount. As a result, these 
stereo disc recordings have never 
achieved any real degree of popularity. 

Two stereo disc systems have re- 
cently been introduced in which two 
channels are recorded in a single 
groove. Special pickups, which are al- 
ready available on a limited basis pro- 
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duce the two outputs. These systems 
will bear watching in the near future. 


Stereo Tapes 


Magnetic tape recording is almost 
ideal for stereo program material. 
Several channels can be recorded side- 
by-side on a single tape, and these 
channels are kept in perfect synchro- 
nism as the tape is played back. To- 
day, recorded stereo tapes are used 
extensively by broadcast stations. and 
a large variety of taped programs are 
available for home use. These are 
obtainable from many of the larger 
recording companies as well as several 
of the smaller ones. 

The basic arrangement used for the 
playback of stereo tapes is illustrated 
in Fig. 4. The tapes used in broadcast 
Stations and home use generally have 
two channels, with one recorded near 
each edge (top and bottom) of the 
tape. 

The tape is fed through a tape deck 
very similar to a conventional single 
channel (monaural) tape mechanism 
except that two pickup heads are pro- 
vided. The output signal obtained 
from one head is fed through a pre- 
amplifier and equalizer circuit to a 
standard audio amplifier, and from 
there to one loudspeaker. The output 
signal obtained from the second head 
is handled in a similar manner by a 
separate audio channel. 

Types of recorded tapes. With the 
variety of program material available, 
including symphonies, concertos, and 
other classical works, recorded mag- 
netic tapes are available in two basic 
types, depending on the recording 
technique used and the playback tech- 
nique required. Both basic types are 
illustrated in Fig. 5. 

The older staggered tapes have been 
recorded with separate magnetic 
heads and are designed for playback 
on machines having two completely 
separate pickup heads, as shown in 
Fig. 5A. Since the two heads are dis- 
placed linearly, corresponding parts of 
the program material must be re- 
corded at similarly displaced positions 
(that is, “staggered’’) along the tape. 

This technique, and the use of such 
recordings, came about as a natural 
result of converting older “single 
channel” tape recorders to “dual” 
channel stereo recording by the simple 
expedient of adding a second magnetic 
head. 

The more modern stacked (or in- 
line) tape is shown in Fig. 5B. Here, 
the two stereo channels are recorded 
at corresponding positions (that is, 
one directly “above” or “stacked” on 
the other) along the tape. A single 
dual pickup head is used for playback. 

When recorded tapes are purchased, 
it is essential that the proper type of 
tape (staggered or stacked) be ob- 
tained for the machine on which the 
tape is to be played back. At present, 
most tapes employ the stacked or in- 
line method. 

Setting up for stereo tape playback. 
You can enjoy the startling realism of 
stereophonic sound reproduction by 
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using a stereo tape recorder (or play- 
back) unit and recorded magnetic 
tapes. If you don’t now own a tape 
recorder, you have several choices 
available. You can either purchase one 
of the new stereo tape recorders of- 
fered by leading tape recorder manu- 
facturers or you can obtain a basic 
stereo tape deck with appropriate pre- 
amplifier-equalizers. 

While some stereo tape recorders 
are equipped with dual audio chan- 
nels, the majority of medium to low- 
priced units are equipped with but a 
single built-in audio channel, with a 
separate amplifier output jack. This 
is connected to a separate, external, 
audio amplifier and loudspeaker sys- 
tem. 

If you prefer to obtain a basic 
stereo tape deck, then you'll also want 
to obtain matching preamplifier-equal- 
izers for each head. And you'll have 
to provide both audio amplifier-loud- 
speaker channels. For the ultimate in 
sound reproduction, the amplifiers 
should be hi-fi units and should be 
identical in performance, as should 
the loudspeakers and enclosures used. 

On the other hand, if you already 
have a tape recorder equipped with a 
single playback head, you needn’t 
worry. Most large tape recorder man- 
ufacturers now offer special stereo 
conversion kits for modifying an older 
tape recorder for stereophonic play- 
back. These kits include the extra 
pickup head, mounting hardware, and, 
in many cases, a preamplifier-equal- 
izer. If the particular kit you obtain 
does not include a preamp or equal- 
izer, you may have to obtain a sepa- 
rate unit to handle this job. 

Once an older tape recorder is modi- 
fied for stereo playback, you'll have to 
provide the “extra” audio channel; the 
built-in audio amplifier and loud- 
speaker used in the original recorder 
serve as one channel. 

Whether you are using a new stereo 
tape recorder which requires an ex- 
ternal audio channel or a “converted” 
old recorder, you can obtain the addi- 
tional audio channel from any of a 
number of sources. Several sugges- 
tions are shown in Fig. 6. 

First, of course, if you have a home 
hi-fi system, you can connect the out- 
put of the second pickup head to the 
tape input jack of the master control 
preamp used in the system. In many 
cases, the preamplifier will already be 
equipped with an equalizer circuit for 
the magnetic head and you won't need 
an extra preamplifier or equalizer. 

If you don’t have a home hi-fi sys- 
tem, you can connect the additional 
head through a preamplifier-equalizer 
to the phono input of an AM or FM 
receiver or to the input terminal of 
any standard phonograph amplifier. 
Shielded cable should be used for all 
equipment interconnections. 

When setting up your final system, 
you should follow the tape recorder 
manufacturer’s suggestions regarding 
loudspeaker placement .. . or, if no 
instructions are furnished, you can 
use the basic layout suggested for the 


Fig. 5. (A) “Staggered” and (B) “in-line” 
or “stacked” stereo tapes are shown here. 


reception of stereophonic radio broad- 
casts (see Fig. 1). 

In addition, you’ll want to adjust 
the volume and tone controls of your 
two audio channels for as near to 
identical performance as you can ob- 
tain. To aid in this, special recorded 
test tapes are available. By playing 
such a tape through your system, and 
following the instructions outlined by 
the manufacturer, you can obtain the 
most from your stereo system. 

One final tip—once you're set up for 
stereo and have a collection of stereo 
tapes, keep it a secret. Otherwise, you 
may “go broke” buying refreshments 
for visiting friends and neighbors. 
Stereo is fun! 


Fig. 6. A tape recorder or deck with dual 
head can be employed with various systems. 
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HAT IS a “communication” re- 

ceiver? How does it differ from 

the common type of set used for 
home entertainment? How are these 
differences important to the service 
technician ? 

A “communication” receiver is one 
designed for communication service, 
other than the commercial bands, 
where original performance must be of 
a high order and that performance is 
to be maintained for the life of the 
equipment. Perhaps the most evident 
difference is the number of controls. 
While most home-entertainment sets 
have only two controls—tuning and 
volume—even the simplest communi- 
cation receiver may have 5 or 6 controls. 
The more complex will have more. 

Electrically, the communication re- 
ceiver must tune a wider range (more 
bands) thus, a bandswitch must be 
provided. On the crowded short-wave 
bands, a bandspread tuning control is 
necessary to allow easier separation of 
stations. For reception of code (c.w.) 
signals, a beat frequency oscillator 
(b.f.0.) and a means of “killing” the 
a.v.c. voltage are necessary. In addi- 
tion to the normal audio volume con- 
trol, a separate control for regulating 
the gain of the r.f. and if. stages is 
often provided. 

Selectivity controls are provided on 
the more expensive models: these 
work in conjunction with crystal fil- 
ters or “Q” multipliers, an electronic 
means of increasing the “Q” of a 
tuned circuit in the if. amplifier and 
thereby sharpening the over-all. re- 
sponse curve. A signal-strength meter, 
called an “S” meter, may appear on 
costlier ones. More sensitivity, selec- 
tivity, and stability are the rule. 


46 


Fig. 1. The Hickok 295X is a typical 
signal g tor designed especially for 


work with communication 


receivers. 


established technicians, 
and unlicensed DX fans. 


All communication receivers are 
superheterodynes—some are double- 
superheterodynes. In the double- 
superheterodyne, the incoming signal 
is conventionally mixed or hetero- 
dyned with the output from a local 
oscillator to form a new signal, the if. 
signal, having the modulation char- 
acteristics of the original signal. After 
amplification, this if. signal is mixed 
with the output from still another 
local oscillator to form another if. 
signal which, following further am- 
plification, is fed to the detector and 
audio circuits. 

A number of advantages are gained 
with this arrangement. The if. used 
following the first conversion is gen- 
erally high—1500-2000 kce.—so that un- 
desired image signals will be consider- 
ably removed from the desired signals. 
The if. used following the second 
conversion is low so that high selec- 
tivity can be obtained. The sensitivity 
and selectivity of receivers employing 
this principle is significantly greater 
when compared with receivers using a 
single-frequency conversion process. 

Voltage regulation is frequently used 
in the “B+” circuits of certain critical 
stages. This, in addition to special 
temperature-compensating components, 
helps prevent drift. The remaining cir- 
cuits of a communication receiver are 
generally similar to their counterparts 
in more conventional sets except that 
improved electrical and mechanical 
stability are stressed. 

The service problems encountered 
in communication receivers are gen- 
erally the same as those with any 
other piece of electronic equipment, 
such as defective tubes, defective re- 
sistors and capacitors, and the like. 
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The methods of locating the defective 
part are also familiar. Signal injec- 
tion, signal tracing, and voltage-resist- 
ance tests are just as useful in serv- 
icing these receivers as in servicing 
a.c.-d.c. sets. There is one important 
difference, however: correct service 
information must be available when 
working on a communication receiver. 
Technicians who can easily repair 
most a.c.-d.c. sets without consulting 
schematics should not attempt this 
with a communication receiver. 

The replacement part installed in 
a communication receiver must be of 
the highest quality. Since some of the 
parts may have special characteristics, 
always consult the service data before 
installing a new part in a critical cir- 
cuit. A particular example is the os- 
cillator circuit where the individual 
capacitors must have the specified 
temperature coefficients if drift is to 
be prevented. Tolerance of individual 
parts is also important; if a 5% re- 
sistor is specified, there is a reason. 
Use the stated tolerance. 

In terms of the technician, one of 
the greatest problems is the few 
special parts that must be ordered 
from the receiver manufacturer. In 
communication receivers more often 
than home sets, special parts that 
must be replaced with an exact dupli- 
cate are used. When this problem 
comes up, the best way to handle it 
is by explaining to the customer that 
the part needed is of special design 
and an exact factory replacement is 
necessary to restore peak operating 
efficiency. Generally, the customer 
will appreciate your extra trouble. 


Alignment 


Because of the extreme sensitivity, 
selectivity, and calibration accuracy 
of communication receivers, proper 
alignment is very important. Even the 
stable circuits in a communication re- 
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ceiver will drift over a period of time, 
and realignment is sometimes neces- 
sary following extensive repairs. This 
is particularly true if the repairs in- 
volved replacing parts in any. of the 
tuned circuits. 

The effects of improper alignment 
are the same that would be noticed 
with any other receiver: incorrect dial 
calibration, decreased sensitivity, and/ 
or decreased selectivity. This type of 
set is generally operated under some- 
what demanding conditions and such 
failings in performance are quickly 
noticed. (By the same token, improve- 
ments are noticed just as quickly.) 

Complete alignment is a complicated 
job; therefore, the technician must 
have a clear idea of just what is 
needed before beginning. Proper pre- 
testing is important to determine ac- 
curately just what part of the over-all 
alignment is most affected and where 
the greatest care must be exercised 
in aligning the receiver. When only 
the dial calibration is off, realigning 
the oscillator, mixer, and r.f. stages 
is often sufficient without the necessity 
for going to the i.f. section. 

To determine whether the receiver 
needs alignment, first, check the dial 
calibration, paying careful attention 
to the high-frequency end of each 
range. If the customer has indicated 
that he uses one band or tuning range 
more than the others, be sure to check 
that one very carefully. Most com- 
munication receivers have a separate 
bandspread tuning control that must 
be set to a certain position to attain 


correct calibration of the main tuning 


control. The correct position will be 
indicated in the service information. 

On the broadcast band, the signals 
from nearby broadcast stations can be 
used in checking the calibration. On 
the higher bands, a 100-ke. crystal 
calibrator checked against WWV is 
convenient. As these tests are carried 
out, mark down the results so that 
you can be sure to re-check the cali- 
bration after alignment at points pre- 
viously noted to be incorrect. 

For checking the r.f. amplifier and 
mixer circuits having exposed coils 
without upsetting the alignment more 
than it was originally, a tuning wand 
is convenient. This is a tube of in- 
sulating material with a powdered- 
iron tip at one end and a brass tip at 
the other. Bringing the powdered- 
iron tip close to a coil increases its 
inductance, tuning the circuit to a 
lower frequency. Bringing the brass 
tip close decreases the inductance, tun- 
ing the circuit to a higher frequency. 
If bringing either end close to a coil 
increases the volume, the circuit con- 
taining that coil needs to be aligned. 
If both ends decrease the volume, the 
circuit is properly aligned. A tuning 
wand is most effective on the higher 
frequencies where the coils are small- 
er and better coupling can be obtained. 

If no crystal filter or “Q” multiplier 
is used in the i.f. circuits, check the 
selectivity by tuning across a signal 
and noticing how sharp this tuning is. 
Some experience in making this test is 


March, 1958 


required to obtain most accurate re- 
sults. A better method involves the 
use of a narrow-range sweep genera- 
tor (wobbulator) and an oscilloscope 
to actually look at the response curve. 
A drawing of the correct response 
curve is often in the service data. 

Checking the selectivity of a re- 
ceiver using a crystal filter is most 
easily done with the help of the wob- 
bulator-oscilloscope combination which 
allows visual examination of the re- 
sponse curve; but it can be done by 
listening tests. To check the “broad” 
positions of the selectivity control, 
tune in a broadcast station trans- 
mitting speech. Advance the selectivity 
control: sideband clipping with con- 
sequent distortion of the voice should 
become evident. Also, the signal 
should tune more sharply. To check 
the “sharp” positions of the selectivity 
control, turn the a.v.c. off, the b.f.o. 
on, and the audio gain control all 
the way up (use the r.f. gain control 
to regulate volume). Tune across one 
of the amateur bands—the range be- 
tween 7.0 and 7.3 megacycles is ideal— 
to find a c.w. station with severe in- 
terference from another station. Ad- 
vancing the variable selectivity con- 
trol should decrease the interference. 
By adjusting the phasing control, you 
should be able to reduce the strength 
of the interfering signal while main- 
taining the desired signal. 

If the controls in the crystal filter 
circuit do not respond as they should, 
the i.f. amplifier must be realigned to 
match the crystal. Even slight mis- 
alignment can make quite a difference 
in receiver performance. 

Some receivers include a “Q” multi- 
plier instead of (and sometimes in 
addition to) a crystal filter to improve 
the selectivity. This is actually a sort 
of extra, adjustable if. stage. Others 
have a separate “Q” multiplier added 
by the owner as an “outboard” acces- 
sory. Either way, the “Q” multiplier 
must be checked. The separate ones 
generally provide two modes of opera- 
tion: “peak” and “null.” Some of those 
built into receivers provide only the 
peak function. The testing method is 
similar in each case: 

Tune in a station; adjust the “Q” 
multiplier for peak operation and turn 
the peak control up slightly. As you 
tune the frequency control of the “Q” 
multiplier, an increase in response 
should be obtained at one setting. Fur- 
ther advancement of the peak control 
should further sharpen the response, 
ultimately causing sideband clipping, 
distortion, and, finally, oscillation. If 


the frequency control cannot be ad- 
justed to peak the signal, this indi- 
cates that either the if. amplifier in 
the receiver or the tuned circuits in 
the multiplier are far off frequency. 
Check alignment of: both. 

Next, adjust the “Q” multiplier for 
null operation. As the null control is 
advanced, the received signal should 
become weaker and weaker. Again, 
check the operation of the frequency 
control to be sure it moves the null to 
each side of the desired signal. 

Incorrect results in any of these 
tests indicates either the need for re- 
alignment of the receiver if. strip, re- 
alignment of the “Q” multiplier, or the 
need for repairs in its circuit. 

A word about test equipment. The 
signal generator for use in aligning a 
communication receiver must have ex- 
tremely low stray output, otherwise, it 
would be impossible to reduce the in- 
put signal sufficiently during the final 
stages of alignment. In many cases, 
the leakage output from a standard 
service-shop signal generator is so 
high as to make it useless in aligning 
a sensitive communication receiver. A 
signal generator designed especially for 
communication service is best. 

Let’s examine one of these, the 
Hickok Model 295X shown in Fig. 1, 
for a moment. The most important 
feature is one not obvious from visual 
examination. Inside the cabinet, the 
generator circuits are completely 
shielded by silver-plated copper sheets. 
The a.c. input leads are filtered to pre- 
vent r.f. leakage over that path. All 
this results in low stray output. 

The dial is arranged for high ac- 
curacy with approximately 300° of 
scale for each band. A vernier control 
plus a scale calibrated in very small 
divisions assures high accuracy in set- 
ting the dial to precise frequencies. 
Metered output down to 0.1 microvolt 
and up to 100,000 microvolts is pro- 
vided. Knowing the exact input-signal 
value is important in checking the re- 
ceiver sensitivity. A separate crystal 
oscillator is provided for use as a fre- 
quency standard in conjunction with 
a 100-ke. crystal calibrator. Every 
technician working on communication 
equipment should have a 100-kce. crys- 
tal calibrator. Of course, separate 
audio output is included. 

When aligning the i.f. amplifier and 
all other circuits except the receiver 
front end, extraneous signals. can be 
kept from interfering by disconnecting 
the antenna and shorting the receiver 
input. In the final stages of align- 

(Continued on page 150) 


Fig. 2. Three points 
at which an output 
indicator may be 
connected for testing 
and repair work with 
meter function and 
approximate scale 
indicated for each. 
Meter shown at (B) 
must use series ca- 
pacitor to keep d.c. 
voltage from meter. 


! 


Flyback " 


ester 


Horizontal-output transformer condition may be 


determined quickly and reliably with this unit. 


zontal section appears to check 
out normally, but there is still no 
deflection or high voltage, the tech- 
nician is faced with the need to make 
a decision on the condition of the fly- 


Woon: everything around the hori- 


back transformer. He generally ap- 
proaches this necessity with reluctance, 
after having first investigated every 
other possibility; for this important 
component that is the key to the en- 
tire horizontal-sweep section can be 
quite baffling. 

The width coil can be checked mere- 
ly by disconnecting it. The horizontal 
windings of the deflection yoke can be 
checked by substitution: almost any 
yoke that happens to be available can 
be tacked into place temporarily. How- 
ever, few jobs are more tedious than 
that of unsoldering and dismounting 
one flyback transformer and _ then 
making all the connections necessary 
to put in another one. 

There is a surprisingly simple and 


Fig. 1. The completed test unit. 


inexpensive way to get around this 
problem. It involves a method that 
sometimes proves more conclusive than 
a test with the type of flyback tester 
that checks transformer “Q.” The 
basic requirement for the technique is 
another flyback transformer. The best 
thing is to buy one specifically for 
this purpose. A small one of the type 
used in direct-drive circuits, where the 
horizontal coils of the yoke are wired 
in series with transformer primary, as 
shown in Fig. 2A, is the most con- 
venient to use. This type is inexpen- 
sive and is not cluttered with a number 
of confusing terminations. The fila- 
ment winding for the high-voltage rec- 
tifier, involving only two leads, is not 
used. The three leads of interest to us 
are the ones for the high-voltage rec- 
tifier plate, the plate of the horizontal- 
output tube, and the connection for 
“B+” or boosted “B+.” 

If you wish to do the job at virtually 
no expense at all, any old flyback can 
be used in the same manner, but first 
disconnect and remove from the core 
any shorted portions of the primary 
winding. For safety, as well as for 
keeping out of harm’s way any wind- 
ings that are not used, the unit should 
be installed in a box, as shown in Fig. 
1 and clarified in Fig. 2B. The lead 
that normally goes to the plate of the 
horizontal-output tube is brought out 
of the box and terminated in a suitable 
clip. The lead that normally goes to 
“B+” or boosted “B+,” whether direct- 
ly or through the yoke, is terminated 
in an alligator clip. The lead that 
normally would go to the plate of the 
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high-voltage rectifier is brought out 
to an externally available contact but- 
ton or other termination—which is, of 
course, insulated from the case. 

If you wish to be fancy, a neon bulb 
can be mounted adjacent to this top 
terminal, to indicate the presence or 
absence of r.f. This step, if it is per- 
formed, concludes the rather simple 
construction of the device. Now for 
the method of operation: 

1. Disconnect the plate clip from the 
output tube in the set. 

2. Connect the plate clip from your 
test box to the plate of the output 
tube. 

3. Connect the alligator clip from 
your test box to a “B+” point in the 
set, preferably the boosted “B+” input 
terminal of the suspected flyback. 

4. Switch on the set and attempt to 
draw an arc from the top terminal of 
the test box (or, in the fancy version, 
look for glow in the neon indicator). 
See Fig. 3A. 

5. If no rf. is present, and “B+” 
exists at the appropriate terminal, 
there is something wrong with the 
horizontal-output stage other than the 
flyback. (It is assumed a check has 
already demonstrated the oscillator to 
be providing drive to the output tube.) 

If r.f. is present, this shows the stage 
is operating with a substitute plate 
load. (The arc may only be about half 

(Continued on page 141) 


Fig. 2. (A) Type of flyback recommended 
for test unit and (B) its box mounting. 


RADIO & TV NEWS 


The “Control Master” 


A Crystal 
Dialing Unit 


By GENE BRIZENDINE, wate 


Provides real convenience in the dialing of 


transmitter or signal generator frequencies. 


vided by this compact, crystal-dialing 

accessory. Finger-tip control of ten 
crystal, plus v.f.o., frequencies is made 
available, right next to the receiver. For 
Civil Defense, mobile, or amateur sta- 
tion operation, it is useful where the 
transmitter is two feet or less from the 
operating position. The circuit of the 
“Control Master” includes eleven crys- 
tal sockets, an eleven-position, single- 
pole rotary switch, and output leads. 

The simple cabinet was built, since 
no suitable ready made unit was found. 


| ised vy frequency selection is pro- 


The over-all view of the “Control Master” is shown below. 
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Only three sheet-metal pieces are used. 
The panel portion is easily bent to 
shape, using a small vise. Assembly is 
by solder-spotting the mating edges in- 
side the cabinet. Finally “flow” a bead 
of solder along each inside corner. Any 
excess solder on the outside may be 
dressed away with a file. Drill the 
switch mounting hole in the panel. 
Next, spot four large 6-32 nuts inside 
each lower corner, using a hot soldering 
tip. These are for later attaching the 
rubber feet. Two right-angle strips are 
(Continued on page 98) 


CRYSTALS 


Complete wir- 


ing diagram of 
dialing unit. 


CRYSTALS 


V.F.O. SOCKET 
e “ > TRANSMITTER 
oS CHASSIS 


Inside view shows the wiring of 10 crystals and the switch. 


By HERMAN BURSTEIN \ 


A step-by-step search for a really clean 15 watts 


output by slight changes in basic Williamson circuit. 


the audio literature that IM distor- 

tion below 1 or 2% cannot be de- 
tected by the ear. Yet in listening to 
several power amplifiers operating at 
moderate level, where no more than 
1-watt equivalent sine-wave power is 
produced on peaks, a good ear will 
readily note that some amplifiers sound 
cleaner than others, even though in all 
cases the measured IM is below 1% at 
moderate level. This has been the 
cause of some concern to many 
listeners. 

It would seem, therefore, that maxi- 
mum permissible IM distortion is still 
open to question. In discussing this 
matter with various individuals in the 
audio field, some have indicated that 
the 1 or 2% limit should be radically 
revised downward. One, an engineer, 
stated that in a series of tests made 
with a number of power amplifiers, the 
findings of his ears inevitably corre- 
lated with the IM distortion found by 
instrument, even though the distortion 
was but a fraction of 1% at the test 
levels. On the other hand, it is possible 
that the differences among amplifiers 
are not actually due to distortion 
products, but rather to some other 
characteristic, and that the amount of 
IM is an index to this characteristic. 

Desiring to do a little research on 
this question, the author recently bor- 
rowed a highly regarded 50-watt am- 


F the audio tite frequently appear in 


plifier to compare with his 10-watt 
Williamson, vintage 1950. At quite 
modest reproduction levels, the 50- 
watter had a slight but definite ad- 
vantage. in terms of clarity, purity, 
and seeming ease. The initial tempta- 
tion was to heave out the Williamson 
in exchange for a good 50-watter. On 
second thought, it was decided to have 
a go at the Williamson to see if it 
could be brought up to the quality of 
the comparison amplifier. The author’s 
speaker system is relatively efficient; 
hence it was reasonably certain that 
the difference in performance of the 
two amplifiers was not due to power 
capacity, particularly since compari- 
sons had been made at moderate lis- 
tening levels. 

The eventual result was that the 
Williamson was not tossed out — at 
least not yet. The events that took 
place serve as an illustration that, with 
the aid of a few readily available in- 
struments, one can significantly im- 
prove the quality of an existing ampli- 
fier. There are still many 10- or 12-watt 
Williamsons around, as well as other 
amplifiers of similar wattage and not 
too different circuitry, which may be 
susceptible of such improvement. The 
audiophile or technician with access to 
the few necessary instruments can un- 
doubtedly obtain results similar to 
those achieved by the author. The 
equipment used included an audio 


Ungrading 
the Hi-Fi 
Amplifier 


oscillator and a Heath Audio Analyzer, 
which combines in one package an IM 
distortion meter, a highly sensitive a.c. 
v.t.v.m., and a wattmeter. Such units, 
which but a few years ago were seldom 
found outside the laboratory, today are 
available in kit form at truly low cost. 
Since they are very popular items, one 
has a good chance of being able to 
borrow them from an engineer or tech- 
nician friend or perhaps rent them 
from a service shop. Or, of course, 
the unit may be built from a kit. 

Before departing for parts unknown, 
the author decided to check where he 
had been and obtained the readings 
given in Table 1A on IM distortion in 
the Williamson. 

Then began the search for improve- 
ments. The first two steps were virtu- 
ally barren. These were to precisely 
balance the d.c. current through the 
output tubes and to replace each tube 
in the amplifier (again balancing d.c. 
current when the output tubes were 
exchanged). Each of the remaining 
steps, however, was fruitful. 

1. The original Williamson circuit 
employed triode operation of the out- 
put tubes. The author decided to try 
a switch to “Ultra-Linear’” operation, 
or rather an approach to it. The output 
transformer in the amplifier is a UTC 
LS-63, which has intermediate taps be- 
tween the “B-plus” and plate taps, al- 
though not at a point representing 
about 18.5% of the impedance as called 
for in true “Ultra-Linear” operation. 
Nevertheless, by connecting these in- 
termediate taps to the screen grids of 
the output tubes, definite improvement 
was achieved. Figure 1 shows the 
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change in connections. Table 1B shows 
the results. 

The improvement was an obvious 
one. The “Ultra-Linear’ form of con- 
nection produced as little or slightly 
less distortion at low levels and de- 
cidedly less at high levels. An amplifier 
which barely qualified as a 10-watter 
was converted into a very satisfactory 
15-watter. 

(It should be mentioned that in 
checking IM distortion at various out- 
put levels, the wattmeter reading was 
always multiplied by 1.47, which is the 
customary thing to do, in order to con- 
vert the average power reading of the 
wattmeter into equivalent sine-wave 
power. The IM test employs a low- 
frequency voltage and a high-frequency 
voltage in the ratio of 4:1. These are 
fed into the power amplifier under test. 
Accordingly, the amplifier actually 
produces a total power proportional to 
4°+1*, which is 17, and this is what 
the wattmeter reads. However, the 
output of the amplifier is not a true 
sine wave, for :t consists of one fre- 
quency superimposed on another. A 
sine wave with the same peak as the 
actual output would contain more 
power—designated as equivalent sine- 
wave power. Since the test voltages 
are proportional to 4 and 1, they add up 
to a peak voltage proportional to 5. A 
sine wave with a peak voltage propor- 
tional to 5 would produce a sine-wave 
power output proportional to 25, be- 
cause power is proportional to voltage 
squared. Thus the ratio of equivalent 
sine-wave power to actual power out- 
put is 25/17, or 1.47.) 

2. As shown in Fig. 1, the author's 
version of the Williamson included a 
cathode bypass capacitor across the 
common cathode resistance of the out- 
put tubes. According to the literature 
at the time, this capacitor served to 
improve low-frequency response. Upon 
removal of this component, IM distor- 
tion went down slightly but signifi- 
cantly, no doubt because of the current 
feedback produced by the unbypassed 
cathode resistance. A check of 20-cycle 
response (minimum frequency of the 
available oscillator) showed no deteri- 
oration in the response at low or high 
levels. 

3. Next the author tried changing 
grid bias, by altering the value of 
cathode resistors in the various stages 
preceding the output tubes. Only in 
one case, at the input tube, did this 
measure help. Increasing the cathode 
resistor here from 470 to 870 ohms led 
to an appreciable drop in distortion. 

4. The last measure was to adjust 
the amount of feedback from the sec- 
ondary of the output transformer to 
the cathode of the input tube. Even 
after increasing the cathode resistor of 
this tube, it was found that feedback 
was only 14 db, whereas the design 
permits 20 db with stability. Using a 
pot as a temporary feedback resistor, it 
was adjusted for 20 db feedback. To 
determine amount of feedback, a very 
low signal input at 1000 cycles was 
used and amplifier output with and 
without the feedback resistor con- 
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IM DISTORTION BEFORE 
CHANGES 


IM DISTORTION IN QUASI 
“ULTRA-LINEAR” MODE 


IM DISTORTION AFTER 
ALL CHANGES 


Equiv. Sine-Wave 
Power (watts) 

15 1 15 
10 , 10 
5 k 5 
2 a 

1 d 1 
5 . 5 
-l d mm | 
(A) 


Equiv. Sine-Wave 
Power (watts) 


Equiv. Sine-Wave 
Power (watts) 


15 
10 


Table 1. Improvements in IM distortion resulting from simple circuit changes. 


nected was measured. When the setting 
of the pot was such as to produce a 
power ratio of 1:100, this signified 20 db 
feedback. Again there was improve- 
ment, owing to 6 db more feedback. 

Table 1C shows the final results, in- 
corporating the benefits of all four 
steps. 

Below 10 watts, this performance 
compares with or excels that of some 
very highly regarded modern ampli- 
fiers, although the power capacity of 
the latter may extend to 30 or more 
watts. It should be noted that below 
5 watts the IM distortion is probably 
less than indicated in the table inas- 
much as the residual reading of the 
IM tester used, without an amplifier 
under test, was about .06%. 

To make sure that the changes had 
not adversely affected frequency re- 
sponse or unduly altered sensitivity and 
other characteristics, these were 
checked. Response was found to be 
perfectly flat from at least 20 cycles 
(low end of the oscillator) to 25,000 
cycles, dropping gradually thereafter in 
relatively smooth fashion; it was 3 db 
down at 40,000 cps and 6 db down at 
100,000 ke. Sensitivity proved to be 
suitable: 1.7 volts input required for 
10 watts output. Here it is appropriate 
to mention that two watts equivalent 
sine-wave power is the very most the 
author’s relatively efficient speaker 
system can use. A calibrated oscillo- 
scope has been placed across the power 
amplifier from time to time when feed- 
ing in various kinds of program mate- 
rial via FM, tape, and phono, and only 
at painfully loud levels did the scope 
show as much as the equivalent of a 
two-watt reading. Accordingly, it can 


be estimated that the most voltage re- 
quired to drive this power amplifier is 
slightly under .6 volt. 

No instrument check was made of 
signal-to-noise ratio, because with the 
amplifier connected to the speaker sys- 
tem absolutely no noise or hum was 
audible right at the speaker. In the 
matter of low hum content, it is of in- 
terest to note that the author’s 
Williamson was built in the old-fash- 
ioned way, with two chokes in the 
power supply. 

Before returning the power amplifier 
to use, it was decided to also check 
out the control unit, which was one of 
the very best in its day about seven 
years ago, although since outdone. IM 
distortion measured about 1.5% at 1.5 
volts output (equivalent sine-wave 
voltage obtained by multiplying actual 
volts by 1.212), about 1% at 1 volt, 
about .5% at .5 volt, and proportion- 
ately less at reduced output. A couple 
of slight changes reduced IM to about 
3% at 1.5 volts output and to less than 
1% at normal levels. The modifica- 
tions, shown in Fig. 2, consisted in part 

(Continued on page 162) 
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Fig. 1. Amplifier output stage changes. 
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Fig. 2. Modifications 
in the control am- 
plifier circuit that 
are described above. 


Fig. 1. Compression at bottom==> 
with stretching at the top, as caused 
by slight leakage through the capaci- 
tor coupling to the output-tube grid. 
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~<4—<Fig. 2. Compression at the top of 
the raster, as caused og — bias 
on the vertical athod 


eed 


Vertical-Sween Circuits 


An experienced bench man highlights the troubles, 


ordinary and unusual, that occur in this circuit. 


tion section of the TV chassis, there 

are relatively few complications or 
difficulties in the servicing of the stages 
concerned with vertical sweep. How- 
ever a more than usually difficult job 
arises now and then in this part of 
the set. Then, because he has previ- 
ously taken the vertical very much for 
granted, the technician may find him- 
self out on his own in strange country. 
The most difficult problems are those 
involving incorrect linearity or size, 
rather than complete absence of scan. 


[Fton sectos to the horizontal-deflec- 


Compression at the Bottom 


This is one of the most frequent ver- 
tical faults. One of the more difficult 
things to do in a TV set is to produce 
and maintain a saw-tooth waveform 
which is of correct amplitude and at 
the same time perfectly linear 
throughout its entire length. It is par- 
ticularly difficult when using magnetic 
deflection, owing to the fact that the 
yoke inductance has a great effect on 
the nature of the current waveform 
within the winding. To produce a saw- 
tooth of current in the coil, it is neces- 
sary to impress across it a voltage 
waveform consisting of a sawtooth and 
a pulse combined. It is essential to bear 
in mind that, although the saw-tooth 
part of the waveform in the oscillator 
or output stage may look linear 
enough, this does not necessarily mean 
that the raster itself will be linear. 
The current waveforms in the yoke are 
illustrated in Fig. 5, the waveform 
corresponding to compression at the 
bottom of the raster being that of 
Fig. 5B. 

The most frequent causes of com- 
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pression at the bottom are lack of 
drive from the oscillator stage or lack 
of bias on the output stage. One rea- 
son for the low drive could be lack of 
“B+” at the source. Because the oscil- 
lator circuit usually needs a high 
plate load resistance, the “B+” is often 
derived from the boost supply, so this 
is the first place to check. However, 
the most likely trouble is a rise in 
resistance of either the height control 
(4.7 megohms in Fig. 3) or the oscil- 
lator plate load resistor (2.2 meg- 
ohms). This can most easily be checked 
by a straightforward resistance meas- 
urement—first opening up one end 
of the circuit to remove any voltage ef- 
fect from charged capacitors which 
would tend to cause a false reading on 
the ohmmeter. 

A less frequent cause of bottom com- 
pression is leakage or change of value 
of the capacitor in the oscillator dis- 
charge network (.03 u#fd. in Fig. 3). 
The two components shown here as .03 
efd. and 15,000 ohms play a very im- 
portant part in determining both the 
shape and the amplitude of the wave- 
form going into the 6W6. The purpose 
of the series combination of resistor 
and capacitor is to form the familiar 
sawtooth-plus-spike waveform illus- 
trated in Fig. 5D. Within reason, non- 
linearity due to irregularities else- 
where in the circuit can often be cor- 
rected by manipulating the values of 
the resistor and capacitor whilst 
watching the effect on a test pattern. 
Replacing the network with a re- 
sistor substitution box and a capacitor 
substitution box in series, and trying 
various combinations of values while 
watching the screen, will often make 


it possible to straighten up a linearity 
problem in just a couple of minutes. 
Slight leakage in the capacitor in this 
circuit sometimes causes the raster to 
creep up at the bottom as the set gets 
warmer and warmer in operation. 

A slightly leaky coupling capacitor 
between plate of oscillator and grid 
of output tube (.1 sfd.) will produce a 
somewhat similar effect (Fig. 1), due 
to a positive voltage reaching the grid 
and causing a decrease in bias. Nat- 
urally, when bias is reduced by any 
means, the output stage conducts 
more heavily; thus when this fault oc- 
curs, the compression at the bottom is 
usually accompanied by _ excessive 
stretching at the top of the raster as 
shown. 

Actual foldover at the bottom will 
result from an appreciable amount of 
leakage in the grid coupling capacitor. 
A more elusive cause of foldover is 
low “B+” to the output stage. The 
chain of events here is a little more 
complex. When the output stage has 
insufficient “B+,” the vertical linearity 
control has to be cranked up to achieve 
full sweep at the top of the raster. 
This reduction of bias, combined with 
reduction of “B+,” makes the output 
tube work at a nonlinear portion of 
its characteristic, and a current saw- 
tooth somewhat like that of Fig. 5C 
results in the yoke. It is useful to bear 
in mind that, as a last resort, more 
“B+” can be obtained for the vertical- 
output stage by drawing it directly 
from the rectifier, instead of from a 
filtered point. Fig. 4 illustrates one 
such case, where take-off may be 
transferred from point B to A. 


Compression at the Top 


In some models, loss of capacity of 
the filter capacitor (C; in Fig. 4.) will 
cause compression at the top of the 
raster (Fig. 2), as also will loss in the 
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100-ufd. filter at the cathode of the 
output stage. The importance of the 
latter capacitor depends on how much 
resistance is in the circuit when the 
linearity control has been set up. 

The resistor (470 ohms in Fig. 4) in 
series with the vertical-linearity con- 
trol is inserted to insure that the 
stage cannot be adjusted to zero 
cathode bias. If a short circuit or gas 
develops in the output tube, excessive 
conduction for a short time may dam- 
age the limiting resistor while leaving 
the linearity control itself undamaged. 
If overheating of the resistor has re- 
sulted in an increase of its resistance, 
this will cause compression at the top 
of the raster. 


Change of Oscillator Speed 


Apart from tube faults, the most 
frequent reason for the oscillator fre- 
quency becoming incorrect is a change 
in the value of the grid resistance 
(shown as 1 megohm in Fig. 3). If 
this resistor is replaced, select a value 
which will lock the picture at half-way 
rotation of the vertical-hold control. 
A word of caution: do not re-estab- 
lish correct oscillator frequency by re- 
placing the series resistor with a value 
totally different from that in the orig- 
inal design. If this seems necessary, 
there is probably another fault at the 
root of the trouble. The writer recent- 
ly encountered a case where a tech- 
nician had made a vertical oscillator 
work at 60 cps by adding an extra 1- 
megohm unit in series with the exist- 
ing resistors. The next day, the set 
again became uncontrollable. The real 
trouble was gas in the oscillator tube. 
Thus when a good tube was plugged 
in, the extra resistor had to be re- 
moved to get back to 60-cps oscillation 
again. 

Slight leakage in the vertical-oscil- 
lator grid-coupling capacitor will cause 
a somewhat similar effect, due to a 
change of bias resulting in variation of 
frequency. 


Frequency Drift 
Drift due to heating is not often 


Fig. 6 Appearance of normal vertical-sync pulse in the 
blanking bar. Contrast is reduced to make pulse visible. 
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Fig. 3. A typical vertical oscillator and output strip using a blocking 
oscillator. Controls, from left to right, are hold, height, and linearity. 


caused by resistor trouble in the oscil- 
lator grid circuit as, under normal op- 
erating conditions, practically no grid 
current flows. The most likely offend- 
er is the grid coupling capacitor, which 
should be of a zero- or low-coefficient 
type. In a multivibrator oscillator, the 
plate-to-grid feedback capacitor is also 
likely to develop an allergy to warmth 
and this component too must be re- 
placed with a good stable type, a good 
quality molded-mica unit for example. 

Occasionally, frequency drift is en- 
countered due to poor impregnation of 
the windings of a vertical blocking 
transformer. 


Completely Wrong Frequency 


One fault which never fails to puzzle 
the technician who meets it for the 
first time is an open circuit in the 
oscillator discharge network. At first 
glance, the trouble seems to be in the 
horizontal rather than the vertical 
section. There is a ringing noise from 
the yoke, the picture is apparently 
way out of horizontal sync, and strag- 
gly white lines appear on a black strip 
at the top of the picture. 

An examination of Fig. 3 will show 
that the discharge circuit is effectively 
in parallel with the oscillator plate- 
load resistor, as far as plate-load im- 

(Continued on page 124) 


Fig. 4. If higher plate voltage is 
needed to obtain linear output from the 
vertical-output stage. “B+” may be 
taken from the input of the d.c. filter. 
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Fig. 5. Normal (A) and abnormal (B, C) 
current waveforms measured in the yoke. 
Oscillator output (D) voltage waveform 


Fig. 7. When contrast and brightness are in proper adjust- 
ment, both pulse and blanking bar should be equally black. 


Here is a view of some of the radar tracking equipment 

used. The system was developed by the U.S. Army Sig- 
nal Engineering Laboratories at Fort Monmouth, N. J. in 
conjunction with The Martin Co. of Orlando, Florida. Prin- 
cipal subcontractors were the Airborne Instruments Labo- 
ratory of Mineola, Long Island, N. Y., and the American 
Machine and Foundry Company. located in New York, N. Y. 


A few of the racks of electronic gear needed to operate 
the Missile Master system. Each one of the racks has 
its own power regulator, telephone jack, and line ouilet. 


Missile Master 
Air Defense 
System 


The first fully operational electronic 


system operated by Army at Ft. Meade. 


air defense control system in the U. S., was put into 


ISSILE MASTER, the first fully operational electronic 
the Army Air Defense Com- 


operation recently by 
mand. 

Located at Fort Meade, Maryland, Missile Master will 
help defend the Washington-Baltimore government-indus- 
try complex against air attack. It is an electronic system 
which controls and coordinates the fire of the Army’s air 
defense weapons to insure their maximum effectiveness. 
Targets can be selected economically, with the control of 
each Nike missile being retained by local battery com- 
manders. In this way, preselected targets in an attacking 
air fleet are assigned for destruction by Missile Master to 
individual batteries of a Nike network. 

The Army said that the next Missile Master systems to 
become operational will be for the New York City defense 
area and other strategic, industrial, and high population 
centers throughout the nation. —3Q- 


“Friendly protector” console is in fore- 
ground. Operator's task is to insure that 
known friendly aircraft are not fired on 
by our batteries. Operator in background 
is handling the tactical director's console. 
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= Col, Jukas Hoska, Executive Officer of the 35th An‘i- 
aircraft Artillery Brigade, monitors the defense action 
from the defense commander's tactical console at the Fi. 
Meade Missile Master installation. The defense commander 
coordinates the related activities at the Antiaircraf! 
Operation Center with adjacent AAOC’s and the Air Force's 
Air Defense Direction Center in order to insure optimum 
use of the missile batteries which are at his disposal. 


Manning the tracking consoles which are used to monitor 

early warning information received by the Missile Master 
system at Fort George G. Meade, Maryland, are personnel oi 
the 35th Antiaircraft Artillery Brigade. The over-all system 
concept originated at the U. S. Army Signal Engineering Lab- 
oratories, Fort Monmouth, New Jersey. Experience with a test 
system installed in 1954 enabled the development of a pro- 
duction system for operational use in relatively short time. 


“= The Antiaircraft Operations Center (AAOC) of the instal- 
lation is shown manned by personnel here. In the fore- 
ground enlisted personnel are seated at tracking conso!es 
monitoring early warning information. Gun teller consoles, 
surveillance and entry consoles, and range-height indicator 
console operators are in the second row. The third row 
has a “friendly protector” console. three tactical moni- 
tor consoles, and a tactical director's console. The 
defense commander's room may be seen at the top rear. 


Major elements of the Missile Master. System can also 
be coordinated with Air Force SAGE aircraft control. 


Personnel shown here are check- 
ing over the operation of some 
of the elecironic equipmen! that 
is employed in the complex Mis- 
sile Master air defense system. 
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ERVICE SALESMANSHIP 


By 
WILLIAM LEONARD 


The need for improved public acceptance makes it 
perilous to rely on technical performance alone. 


WHALE of a lot of copy has been 

written about the dire need for 

better public and customer rela- 
tions for the independent service indus- 
try. With the threat of expanding fac- 
tory and distributor service hovering 
constantly over the service activity, a 
higher level of respect and confidence 
on the part of the set owner is sorely 
needed by TV service dealers. 

A continuation of the unfavorable 
reputation the independent service in- 
dustry has acquired can easily force 
set manufacturers to provide consumer 
service on their products—even though 
they would prefer not to be involved 
in retail product service. The public’s 
confidence in brand-name service will 
impel them to pay higher prices for 
manufacturer-managed service if it is 
promoted, even though equal or better 
service is available from competent but 
relatively unknown local independent 
service shops. 

Many people feel that a broad, na- 
tional public-relations program is need- 
ed to create confidence in the independ- 
ent service industry. They feel that, if 
the public is “educated” in the com- 
plexities of TV service through maga- 
zine, newspaper, radio and TV adver- 
tising, it will automatically raise the 
prestige of independent service shops. 

While service is a commodity that 
must be merchandised and sold like a 
tangible product, the personal element 
that involves the technician who does 
the work presents a specialized selling 
problem to service management. Serv- 
ice is an intangible commodity. It is 
impossible for a lay person to measure 
its merit or value. Consequently, a set 
owner’s reaction to and respect for the 
quality of the work done on his set will 
hinge on his opinion of the technician 
who did the work. 

While the idea that independent 
service shops are competent, honest, 
and trustworthy can be promoted 
through national and regional adver- 
tising, the success of any such cam- 
paign would be determined by what 
individual customers think of indi- 
vidual technicians. In short, service 
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will always be a man-to-man relation- 
ship, with the customers’ opinions 
based solely on their reactions to the 
technicians who handle the service on 
their TV sets. 

This highly individual nature of con- 
sumer acceptance of both service 
charges and technical competence 
makes it advisable for the service in- 
dustry to start its public relations ac- 
tivities at the grass roots of the indus- 
try. The grass roots of the service in- 
dustry are the field service technicians 
—the men who are the independent 
service industry in the eyes of the pub- 
lic. Set-owner respect for the inde- 
pendent service industry would rise 
rapidly if every field-service technician 
would study and apply the simple fun- 
damentals of good salesmanship in all 
his contacts with set owners. 

What are those principles as they 
would apply to service selling? 

The first principle of good salesman- 
ship is the studied use of showmanship. 
This application of the word showman- 
ship does not mean that a technician 
should put on a three-ring circus act 
for his customers. It refers especially 
to his personal appearance; his bear- 
ing; the exterior and interior appear- 
ance of his tube caddy; the respect he 
shows for the customer’s property by 
using drop cloths to protect rugs and 
furniture; his ability and willingness to 
explain circuit failures in simple terms 
and to offer helpful advice on how to 
get the best pictures and service from 
a set. All of these factors enter into 
the application of showmanship to TV 
service in the home. 

Consider first the matter of personal 
appearance. If you managed a retail 
store and dumped a quality product on 
the counter without displaying it in a 
fancy package, your customers would 
buy it only if you offered it at a bargain 
price. Dress this same product up in 
a striking package, present it in an 
attractive display, and it will sell at a 
premium price. 

The same selling psychology applies 
to personal service. A neatly dressed, 
clean-shaven technician inspires con- 


fidence in the customer. She is inclined 
to feel that he is a competent, trust- 
worthy individual. If he carries a well- 
kept tube caddy, it creates the impres- 
sion that he is efficient. 

Family life now revolves around the 
TV set. Regardless of its make, the 
owner is proud of it. All of the fur- 
nishings in the room where it is located 
were carefully selected by the house- 
wife. The chances are, it took some 
financial sacrifice to buy them. She is 
proud of them and is inwardly pleased 
when a technician shows respect for 
them by protecting them from possible 
damage. When a technician puts his 
tube caddy and everything he works 
with on a drop cloth, he is using the 
finest kind of service showmanship. 

The job is completed and the set is 
back in operation. The bill is presented 
to the customer. A good salesman 
would buffer the normal feeling of an- 
tipathy toward having to pay for serv- 
ice by offering some advice on the care 
of the set at the time he presents the 
service ticket for payment. Quite often 
a compliment about the TV set or some 
piece of furnishing in the room, made 
at the time the service bill is presented, 
will serve to cushion a customer's re- 
sentment against needing service and 
then having to pay for it. 

The second factor that is very im- 
portant in effective salesmanship is to 
have a thorough knowledge of your 
product. This is also true of service 
salesmanship, with the added require- 
ment that the technician should be able 
to explain TV circuit operation and 
breakdowns in simple language that 
the average person can understand. 
Even the simplest electronic and elec- 
trical terms are confusing to many 
people. Recently an elderly lady took 
her small radio to a shop to find out 
why it quit working. “It has a short 
circuit,” the technician told her. “How 
much will it cost to lengthen it?” she 
replied. . 

A third factor that is involved in 
good salesmanship is one that every 
electronic service technician should try 
to cultivate. That factor is a sincere 
interest in and liking for people. In the 
early days of radio, dealers spent more 
time “servicing the imaginations” of 
their customers than they did in re- 
pairing sets. 

Some of the most successful TV serv- 
ice dealers today built their businesses 
on their sincere interest in people. As 
one dealer put it, “If a TV technician 
really likes people and enjoys dealing 
with the general public, he will find 
service work both pleasant and profit- 
able. If he likes people, he will find 
something interesting and likeable 
about every customer he calls on. When 
people feel you are really interested in 
them, they just naturally like you and 
consider you tops as a TV serviceman.” 

Showmanship, knowledge and a lik- 
ing for people: those are the three key 
factors in effective service salesman- 
ship. All of the necessary tools are 
available to do these things successful- 
ly. All a man needs to do is to get 
them and use them. 
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Your Own Scope 


By 
WALTER H. BUCHSBAUM 


Television Consultant 
RADIO & TV NEWS 


ODAY it is almost impossible to 
Tizesine a TV repair shop which 

does not have at least one oscillo- 
scope. Many alignment and trouble- 
shooting procedures require the use of 
the scope and, for any bench trouble- 
shooting, it is a vital tool. There is a 
large variety of oscilloscopes on the 
market both in kit and wired form and 
many manufacturers offer different 
applications. Oscilloscopes range from 
the basic, small-screen, narrow-band 
models to large-screen models having 
such special features as variable dis- 
play time, black writing, millimicro- 
second sweeps, and bandwidths up to 
100 mec. Prices range from less than 
$100—for a simple kit—to over $5000 
for a laboratory instrument with spe- 
cial features. Irrespective of price, 
however, all scopes have one problem 
in common. When they are not in 
working order, they are worthless. The 
$5000 dolly-mounted, precision labora- 
tory unit is just as much of a liability 
when it keeps blowing its fuses as the 
amateur experimenter’s $50 model. 

This article deals with the various 
troubles which are likely to occur in 
oscilloscopes and with the problems 
of calibrating and maintaining the 
type of scope usually found in radio 
and TV service shops, but the prin- 
ciples discussed here apply to scopes 
in general. 


Basic Scope Circuitry 


Some scopes contain built-in calibra- 
tors, special time-base generators, r.f. 
demodulators and features which, 
although useful for some applications, 
are not really a part of the scope func- 
tion. The basic operation of the in- 
strument is to trace out a line across 
the horizontal axis of the screen while 
the displayed signal is simultaneously 
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Don't suffer the loss of this important instrument 
when it is “out.” There are many things you can 
do to keep it in shape or handle specific defects. 


moving the beam vertically. In this 
manner the waveform of the signal 
becomes visible. It is important to re- 
member that, in most applications, the 
horizontal axis represents time and 
vertical axis voltage. 

To display the signal “standing 
still,” the horizontal motion must be in 
synchronism with the repetition rate of 
the signal. If the horizontal sweep is 
slower than the repetition rate, the 
displayed signal will appear several 
times. If the displayed signal is, for 
example, the 15-kc. horizontal-deflec- 
tion signal from a TV receiver, the 
scope sweep would have to be at a 
7.5-ke. rate to display two saw-tooth 
waves. When the scope sweep is faster 
than the displayed signal, then the sig- 
nal will appear cut into strips and 
superimposed as in Fig. 1. The original 
sine-wave input signal is shown at the 
top of Fig. 1A. Underneath it are the 
3 cycles of horizontal deflection that 
break the sine wave into the sections 
shown in Fig. 1B. 

The basic elements of the scope are 
the cathode-ray tube, the vertical am- 
plifier, and the horizontal-sweep sec- 
tion. Actually, as can be seen from 
Fig. 2, there are a few refinements 
which are necessary to make the scope 
versatile enough to display weak sig- 
nals and to operate over a wide range 
of sweep frequencies and synchroniz- 
ing levels. While representative, Fig. 
2 is specifically based on the Heath 
O-11. 

The attenuator in series with the 
vertical input acts together with the 


gain control to regulate the signal 
level at the vertical amplifiers so that 
vertical deflection on the scope does 
not exceed the height of the screen. 
The horizontal-sweep signal is gen- 
erated by either a gas-tube type 
relaxation oscillator or by a multivi- 
brator. This generator is synchronized 
by a portion of the vertical signal, if 
desired, or else it can be synchronized 
from some external source or the 60- 
cps line frequency. The sweep-oscilla- 
tor frequency is adjustable by means 
of a range switch and a fine-frequency 
control and its output is applied to the 
horizontal-sweep amplifiers. In some 
applications, it is desired to supply the 
sweep signal externally through a 
selector switch, which permits using 
either the internal sweep-generator 
circuit, or some external signal, or, in 
some TV scopes, the internal 60-cps 
sine-wave signal can be used directly. 
This latter connection is for use with 
a TV alignment sweep generator. To 
avoid displaying the return trace of 
the beam, a blanking signal is applied 
to the control grid of the CRT during 
the retrace period. This signal is 
usually derived directly from the 
sweep generator circuit and consists of 
the shorter portion of the saw-tooth 
wave. 

In addition to these circuits, the 
CRT must also get its filament and 
d.c. operating voltages, for which a 
conventional power supply is used. In 
scopes, the deflection plates and second 
anode are kept at a relatively low 
d.c. potential, while the cathode is 
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Fig. 2. This functional block diagram, although it is based specifically 
on the Heath Model O-11. is typical of modern, wide-band, service scopes. 


“+= Fig. 1. When scope sweep is adjusted to be faster than the signal to be 
displayed (A), that signal will be shown “cut into strips” (B) by the sweep. 


operated at about 1200 to 1500 volts 
negative. This means that the CRT 
filaments are supplied from a separate 
winding and are usually tied to the 
cathode. 


Troubleshooting 


From the description of the basic 
functions of the scope, it will be ap- 
parent that, except for the power sup- 
ply, we are dealing with pulse circuits 
in both the vertical and horizontal 
sections. In fact, these sections are 
very similar in operation to the video 
amplifiers found in TV receivers and 
the vertical and horizontal deflection 
systems. To trace defects through 
these circuits, another oscilloscope 
might be necessary. Many defects can 
be located by voltage and ohmmeter 
tests, but some troubles can only be 
verified with another scope and this 
can be a real problem in a small serv- 
ice shop. In a later paragraph a 
method is shown using a TV set to 
check some scope troubles—an inter- 
esting reversal of the usual relation- 
ship! 

Table 1 (page 60) lists common de- 
fects which may beset a scope and the 
probable trouble for each symptom is 
arranged in the order of likelihood as 
well as simplicity of checking. For ex- 
ample, in the case of “no vertical de- 
flection,” the simplest check is to 
measure the input cable and terminal 
for short circuits. Only if this checks 
is it necessary to remove the instru- 
ment from its cabinet, and then the 
next step is possible tube failure. 

The operation of the low-voltage 
power supply can easily be checked 
with the voltohmmeter, as can the 


continuity of the vertical-attenuator 
switch. Only if some particular com- 
ponent in the vertical-amplifier circuit 
is defective may it be more efficient to 
use another scope to locate it. Even 
for this troubleshooting procedure, it 
is possible to use a known input signal, 
such as one from an audio generator, 
and trace it through the amplifier with 
an earphone or signal tracer. 

In the case of Items 7, 11, or 12 of 
Table 1, signal tracing will not be very 
effective, although it is theoretically 
feasible to locate bandwidth or sync 
troubles by injecting a signal of known 
frequency and amplitude and following 
it. Bandwidth problems can often be 
pinpointed by ohmmeter measure- 
ments of the components in the fre- 
quency compensating networks. 

Fig. 5 shows the vertical-output 
amplifiers of the Hycon Model 617 and 
this circuit is typical of many TV 
service scopes now on the market. 
Two 6CL6 pentodes are connected in 
a cathode-coupled push-pull circuit 
having both low- and high-frequency 
compensation in the plate leads. Low- 
frequency compensation is provided by 
Ry and Cs-4 at one plate and Rs and 
Cys» at the other. These networks 
present additional plate load at very 
low frequencies, and thus compensate 
for low-frequency losses due to the in- 
creased impedance of the grid coupling 
capacitor. High-frequency peaking is 
provided by two sets of series and 
parallel video peaking coils similar to 
those found in the video stages of most 
TV receivers. Note that the deflection 
plates of the CRT are directly con- 
nected to the plate circuit. Thus, the 
d.c. potential of the two plates with 


respect to each other determines the 
centering of the electron beam on the 
sereen. The vertical-centering poten- 
tiometer controls the relative d.c. bias 
on the two tubes and, therefore, regu- 
lates the relative d.c. voltage at the 
deflection plates. 

If defects occur in the frequency- 
compensating networks, or some other 
portion of the vertical channel which 
seriously affect the over-all bandpass 
characteristic, this will become ap- 
parent in the waveforms displayed on 
the screen. Fig. 3 illustrates the ap- 
pearance of various types of bandwidth 
defects when a square-wave signal is 
viewed. Of course, it is essential that 
we know the waveshape of the test 
signal. This can be checked with an- 
other scope, connected directly in par- 
allel with the suspected unit. Some- 
times the input impedance of a scope 
can ruin a waveshape. Using a high- 
impedance probe may help, provided 
that this probe is itself properly com- 
pensated. In judging bandpass troubles 
we must remember that the waveform 
of Fig. 3D can be due to a small, ex- 
ternal series capacitance while the 
one of Fig. 3C can be caused by exces- 
sive shunt capacitance. 

It is possible to use a good TV re- 
ceiver to check for correct bandwidth 
in the vertical or horizontal scope am- 
plifiers, if a source of pulses or square 
waves is available. First, check the 
scope manufacturer’s data for the 
bandwidth specified. Assuming that it 
is 5 me. within +3 db, we should be 
able to see square waves with a rise 
time up to .2 microsecond, which is 
shorter than most generators found in 
service shops can produce. If a 100-kc. 
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square wave is used, the slope of the 
vertical line should be less than 4% of 
the width between vertical lines 
(which is half a cycle of the 100-kc. 
square wave). This time between ver- 
tical lines is 5 microseconds. To see if 
the output of the square-wave genera- 
tor really is that sharp, connect it to 
the grid of the last video-amplifier 
stage of a good TV receiver and ad- 
just generator frequency until vertical 
bars appear on the screen. These bars 
should stand out sharply, and the 
width of black sections and white sec- 
tions should be equal to each other. 

If the TV set is locked to 15,750-cps 
horizontal sweep and 7 bars appear, 
the square-wave generator is actually 
operating at a shade above 110 ke. A 
more accurate bandpass check can be 
made on the scope with either a signal 
generator which goes up to 5 mc. and 
a v.t.v.m. or else with a video sweep- 
frequency generator, such as is used 
for TV alignment work, and another 
scope. The vertical or horizontal am- 
plifier sections of the scope are treated 
just as the video section would be in a 
TV set. The bandwidth of the horizon- 
tal section is usually considerably less 
than the vertical. 

Another defect which occurs occa- 
sionally and is not too easily located 
is horizontal nonlinearity. When saw- 
tooth signals or pulses are observed, 
this defect may not become apparent 
but may instead give the impression 
that the signal is distorted. To check 
for correct horizontal linearity on all 
sweep ranges, sine-wave signals are 
displayed, usually furnished by an 
audio signal generator. If the frequen- 
cies are known fairly accurately, these 
sine-wave signals can also be used to 
calibrate or check the range switch 
and vernier control settings. In Fig. 4, 
a typical display of this type is shown 
together with some commonly avail- 
able frequencies and their meaning in 
terms of sweep time on the scope. 

First, adjust the vertical gain until 
the signal fills the two large center 


boxes of the screen's calibrated over- 
lay grid, as shown. Then set the sync- 
selector switch to its “internal” posi- 
tion. Adjust the range and vernier 
controls to obtain an image like the 
one shown in Fig. 4. In order to space 
the signal evenly across the vertical 
grid lines, it may be necessary to ad- 
just the horizontal-gain control also. 
Note that the horizontal spacing of 
each cycle should be measured from 
each zero or center point to the next, 
rather than from one sine-wave peak 
to the next. Since the peaks tend to 
be broad, accuracy would be difficult. 
If a square-wave generator is avail- 
able, it may be easier to use this type 
of signal for the test instead of the 
sine-wave signal. In the case of the 
square-wave signal, the distance is 
measured from one vertical! line of the 
waveform to the next, or the portion 
of each horizontal portion of the wave- 
form is measured. 

If neither a suitable sine-wave nor 
square-wave generator is at hand, the 
vertical and horizontal syne pulses 
from a TV receiver can be used for 
some tests. To use these sync pulses, 
connect the scope input to the output 
of the first sync clipper in the TV re- 
ceiver, or else to the output of the 
video amplifier directly. The only fre- 
quencies available in this way are 60- 
eps and 15,750-cps. However, other 
frequencies can be checked by count- 
ing multiples on the scope display. 

Even relatively expensive scopes will 
not produce a sweep which is perfectly 
linear over the entire screen; some 
compression must usually be accepted 
at the edges. It is good to know, how- 
ever, just how far from the center the 
sweep is linear, so that future wave- 
form measurements can be made ac- 
cordingly. 

Horizontal nonlinearity will become 
apparent in that the sine waves will 
appear either compressed or expanded 
at the point of trouble. Such a symp- 
tom can sometimes be due to a gassy 
tube, a leaky capacitor, or some other 


“near-defect.” Signal tracing with a 
second scope through the horizontal- 
sweep section will reveal the point at 
which the saw-tooth voltage becomes 
nonlinear. Usually, careful voltage 
checks will reveal the defective part, 
even without a second scope. Using a 
TV set is not very helpful here, al- 
though it is possible to use the vertical 
or horizontal sweep signal from the 
TV set to drive the horizontal ampli- 
fiers of the scope. 

Probably the most bothersome de- 
fect in scopes is the lack of proper 
synchronization. Usually this is ap- 
parent first on internal locking. If no 
sync can be obtained in either internal, 
external, or line positions, then the 
syne tube is the most likely trouble 
spot. If sync is difficult or intermittent 
only on certain internal signals, then 
the trouble may be really hard to find. 
First, be sure that the amplitude of 
the vertical signal is sufficient and 
that it is not accompanied by noise 
spikes of equal height. In checking TV 
sync troubles, it occasionally happens 
that, in a noisy location, the noise 
pulses are as great as or greater than 
the desired syne pulses. While the TV 
set may have a noise-suppression cCir- 
cuit which permits its horizontal oscil- 
lator to syne correctly in such circum- 
stances, the scope will tend to lock 
in on noise pulses, with the result that 
jitter and unstable sync appears. This 
does not usually mean that the scope 
is defective. If loss of syne occurs 
only on certain ranges of the scope 
sweep generator, then that circuit is 
at fault. If poor locking occurs on all 
internal sweep frequencies, the net- 
work coupling the vertical signal to 
the sweep generator or the sync se- 
lector switch and its wiring should be 
suspected. 

In addition to the 13- symptoms 
listed in Table 1, there are some mar- 
ginal-performance possibilities which 
can be determined by the methods al- 
ready listed for the circuit involved. 
If, for example, the focus control does 
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= Fig. 3. Indications on square-wave tests (‘op row), 
with associated bandwidth and response characteristics. 


WAVE SHAPE 


BANDPASS 


Fig. 4. Sine-wave signals are used to 
check on linearity of horizontal sweep. 


Ty 


Fig. 5. The vertical-output 
system of Hycon Moaei 617. 
The circuit is tvvicol of many 
popular TV service scopes. 
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not provide quite the sharpest focus, 
the steps listed under Symptom 3 are 
indicated. Similarly if the vertical 
deflection is insufficient, the steps un- 
der 6 are suggested. In this connec- 
tion, it is important to know just what 
kind of sensitivity, frequency response, 
sweep frequency, and other character- 
istics a particular instrument is sup- 
posed to have. There may be no point, 
for example, in troubleshooting a 
scope because it fails to display the 
output of a color syne circuit. That 
signal is a 3.58-mc. sine wave and, if 
the scope has a bandwidth of 500 kc. 
and a horizontal-sweep rate of 100 kc., 
it cannot display such a signal. 


Maintenance 


Since a scope has few parts, main- 
tenance is largely confined to replac- 
ing weak or gassy tubes. Some scopes 


use long shafts going from a point at 
the rear of the chassis to the front 
panel through shaft bearings. An 
occasional drop of oil is indicated, un- 
less self-lubricating bearing are used. 
The frequency range switch and any 
other rotary switches in the scope 
should be cleaned with some contact 
cleaner and lubricated at least once a 
year. Cleaning of the scope screen be- 
hind the plastic grid, as well as the 
plastic grid itself, should be performed 
at regular intervals. Other points to 
check in any maintenance procedure 
are the various terminals, especially 
the vertical-input connections and its 
cables. Binding-post type terminals 
have a tendency to become loose and 
coaxial terminals often become worn 
and partly shorted by dirt. 

Needless to say, particularly when 
the scope is moved around much, the 


Table 1. Troubleshooting chart lists usual scope defects with their causes. 


SYMPTOM 
. Pilot doesn’t light 


. No spot on CRT 


No focus or intensity control action 


. No vertical positioning 


. No horizontal positioning 


. No vertical deflection 


. Poor vertical frequency response 


. No horizontal sweep on some ranges 


. No horizontal sweep on any range 


. Horizontal sweep too narrow or non-linear 


. No sync on internal sync or 60 cps 


. No sync on external sync 


No retrace blanking 


PROBABLE TROUBLE 


Pilot light bulb defective 
a wd power cable and plug 


Switch and wires 
Power transformer 


—— or vertical position control misad- 
usted 
h- a supply defective 


Vertical amplifier plate resistor open 
Horizontal amplifier plate resistor open 


CRT socket loose or defective 
High-voltage bleeder open 
Focus control defective 
Intensity contro] open 

CRT ve 


Vertical amplifier tubes 
Vertical positioning control defective 
Low-voltage power supply 


Leads to m plates open 
plifier circuitry defective 


plifier tubes 
Horizontal positioning control defective 
Low- Leads te deflection supply 
ection plates open 
tal amplifier po noe Rea detective 


ad cable and connector open or shorted 
Vertical amplifier tubes 
Low-voltage power supply 
be attenuator switch open 
ertical gain control defective 
Yostioal amplifier circuitry defective 
Frequency compensating networks defective 
Vertical amplifier tubes 
High-impedance probe defective 


Range switch defective 
Capacitors on range switch shorted 
Horizontal sweep generator tubes 


Horizontal sweep generator tubes 
Horizontal amplifier tubes 

Hori 1 gain | defective 

Sync selector switch and wiring defective 


Low-voltage suppl 
Horizontal swee > coeniary defective 
Horizontal engliier circuitry defective 


Horizontal amplifier tubes 

Horizontal amplifier circuitry defective 
Low-voltage supply 

Horizontal sweep generator a defective 
— amplifier q P tion 


Sync selector switch and wiring defective 
io amplitude control open or shorted 
——- switch defective 

tal sweep generator tubes 
= injection circuit defective 
Low-voltage power supply 


Ext 1 sync t inal and wiring open or 


shorted 
Sync amplitude control defective 
External 


sync pulse shape or amplitude wrong 


Blanking amplifier tube 
Blanking coupling circuit defective 
CRT t loose 


line cord should be replaced before it 
gets completely frayed. 


Calibration 


Calibration of a scope for the most 
important characteristics requires a 
knowledge of the manufacturer’s spec- 
ifications as concerns frequency re- 
sponse of the vertical and horizontal 
sections, sensitivity, sweep frequencies, 
and sweep linearity. Frequency re- 
sponse of the vertical amplifier can be 
checked by displaying a sine-wave sig- 
nal of the highest frequency within 
the flat portion of the bandpass and 
using it to check sensitivity. The hori- 
zontal amplifier can be checked in the 
same manner except that, in this case, 
the length of the horizontal line serves 
as indication of the gain. In calibrat- 
ing the RCA type WO-91A, for ex- 
ample, the bandwidth in the wide-band 
position is given as 4.5 mc. +1 db, and 
the sensitivity of the vertical amplifier 
as .15 volt peak-to-peak per inch. This 
means a 4.5-me. signal of .053 volt 
r.m.s. should be 1 inch high. 

To measure the input, it is only 
necessary to use a 4.5-mc. signal gen- 
erator, connect a diode probe to it, and 
read the voltage at the voltmeter. If 
a voltage divider of two 100,000-ohm 
resistors is connected across the gen- 
erator output, and the signal to the 
scope is taken off across one half of 
this divider, the meter diode probe can 
be connected across the other half of 
the divider, and the generator output 
is set so that the meter reads .15 volt 
d.c. The diode probe is a peak de- 
tector, meaning that the peak-to-peak 
signal at the generator output will be 
3 volt, with the scope getting half. 

In a similar manner we can cali- 
brate the horizontal sensitivity and 
bandwidth. A method for checking 
sweep frequencies was given in an 
earlier paragraph, as was a method 
for checking the linearity of the hori- 
zontal scope sweep. Assuming that 
these checks show a need for adjust- 
ment, it may be necessary to remove 
the cover or else reach into the vari- 
ous adjustment points with a long 
alignment tool. Few scopes have any 
adjustment for high-frequency com- 
pensating networks, but some do have 
potentiometers for varying low-fre- 
quency response. When the sensitivity 
is substantially less than specified, 
aging of tubes is the most common 
reason. In some scopes, internal gain- 
adjustment potentiometers are pro- 
vided to balance out the push-pull 
output stage. Almost all scopes have 
some adjustment for horizontal sweep 
linearity and this control should be set 
while a display like the one shown in 
Fig. 4 is observed. Perfect linearity is 
unlikely, but sweep should be uniform 
over at least 75% of its width. 

Calibration of sweep frequency is 
usually accomplished by adjusting 
trimmer capacitors located in the 
sweep-generator stage. If really exact 
frequency calibration is desired, an 
accurate signal generator must be 
used against which the horizontal 


sweep is compared. —30- 
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HE audiophile who builds his own 

equipment is inevitably faced with 

the problems of manual frequency 
response adjustment. Since the base- 
ment audio engineer rarely likes or 
feels at home with other people’s tone 
control designs, outlining a simple con- 
trol design procedure may be of in- 
terest. 

It is generally agreed that a success- 
ful tone control must affect only the 
areas and quantities for which it is 
intended; i.e., a treble control must 
have no noticeable effect on the low 
frequencies or on the apparent volume 
level. Further, the use of inductances 
in tone control circuits is pretty well 
precluded by their expense and sus- 
ceptibility to hum. Hence, RC filters 
will be considered exclusively. Finally, 
it is desirable to be able to design one 
extreme of a given control independent 
of the other extreme, that is, the 
characteristic of the tone control at 
one extreme setting should be deter- 
mined by the circuit at that par- 
ticular end and should not be affected 
by the circuit at the other end. 

With these considerations in mind 
the author has developed a simple 
design procedure for a generalized RC 
tone control based on the fundamental 
circuit of Fig. 2. This circuit was 
chosen because it allows accurate, in- 
dependent design of the two end posi- 
tions while offering smooth continuous 
control. 

For frequency response correction in 
audio amplifiers, four basic types of 
tone control settings will satisfy vir- 
tually all of the practical requirements. 
These settings are: treble boost, treble 
cut, bass boost, and bass cut. Two 
independent controls and four filters 
are required to allow practical com- 
binations of these settings. 

RC filters, whether boost or cut 
types, must necessarily be attenuators. 
A filter which gives an apparent boost 
characteristic in its active area does 
so by reducing the amount of attenua- 
tion in that area. The maximum 
amount of boost available is equal to 
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Practical design information and examples of tone control 
circuits for the audiophile who builds his own equipment. 


the nominal insertion loss of the filter. 
Thus, a treble boost filter must be 
designed so as to reduce the insertion 
loss of the filter at the higher fre- 
quencies. However, if the filter is to 
have no effect on the low frequencies, 
it must not begin its reduction of 
attenuation until some minimum fre- 
quency is reached. Similar criteria 
apply to the bass boost filter. 

Treble Boost Filter: The basic 
treble boost filter is shown in Fig. 1A. 
As the source frequency is increased 
from zero, no significant change in 
output level is noticed until the react- 
ance of the capacitor starts to de- 
crease toward the value of R:. At such 
a frequency the capacitor begins the 
effective bypassing of R:, and the im- 
pedance in series with the source and 


the load (R:) starts to decrease. As 
the input frequency increases further, 
the output voltage rises toward the 
input voltage until a frequency is 
reached where the capacitor’s react- 
ance is small compared with the re- 
sistance of R: At this point, the 
capacitor is a virtual short circuit and 
the output is effectively connected 
directly to the input. Here, the 
attenuation has dropped to a negligible 
value and a treble boost has taken 
place. 

The designer of such a filter is in- 
terested in the rate of boost, the 
maximum amount of boost available, 
and the point where significant boost- 
ing starts. The rate of boost in an RC 
filter is fixed by the fundamental 
nature of RC circuits at some value 


Fig. 1. Basic RC tone control filter networks with their appropriate equations. 


A B 


| 


TREBLE CUT 
An-A 


TREBLE BOOST 
An-A 


BASS BOOST BASS CUT 


A-| oe | 


27 fR2(An-!) 
An-A 


°F IRe (A-IN(An-l) 


| 
1 C= 
An-A | 


| R2= A-! | Ro= 


27fR2(An-A) 
| 


29 fRo (An-A) 


R2= 


Re*s54C(AcI)(An-l) | 2efC (An-l) 


2afC (An-A) 2a7fC(An-A) 


SCALE OF A, 


iS 20 28 30 35 


| | 
o.:-3 0 


NOMINAL INSERTION LOSS (DB) 


Table 1. Relation between nominal insertion 
ratio, A,, and nominal insertion loss. Maxi- 
mum boost desired is projected vertically to 
line, then horizontally to the vertical scale. 
This value of A, is used in the equations. 


less than six decibels per octave. How- 
ever, the complete tone control circuit 
allows manual adjustment of the boost 
rate. The maximum amount of boost 
is equal to the nominal insertion loss 
of the filter where the nominal inser- 
tion loss is: 


OUTPUT 
= 


Fig. 2. Movement of pot wiper toward filter 
2 causes the input-output relation to be 
modified more by filter 2 and less by filter 
1. This is the basic tone control scheme. 


Fig. 3. Treble and bass controls. Bass turn- 
over is 500 cps. treble turnover is 1000 
cps, and nominal insertion loss is 20 db. 
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R, + R: 
20 log — = 


decibel loss = 
R: 


a 


20 log 
In practice, the amount of boost is 
chosen to suit the requirements of the 
tone control. Twenty decibels is usu- 
ally assumed for this value and is gen- 
erally adequate. If twenty decibels is 
assumed, then: 


R. + R: 


= 10, and R, = 9R,. 


At this point it is necessary to in- 
vestigate the source impedance. If the 
tone control is to be driven from the 
plate of a voltage amplifier, the con- 
trol circuit should have a mid-fre- 
quency input impedance of around 
500,000 ohms. This requires that 
R. + R: be near one megohm since the 
tube must drive two such filters in 
parallel. If the control is to be driven 
by a cathode follower, R: + R. should 
probably be in excess of 50,000 ohms. 
Assuming a plate loaded amplifier as 
a source, 0.1 megohm might be a good 
value to assume for R:, .as a start. 
(Thus R; plus R. equals one megohm.) 

If we let A, be the nominal insertion 
ratio of the filter and A be the ratio 
of input to output voltage at some 
frequency f, then the decibel boost at 
that frequency is the nominal insertion 
loss minus the attenuation at the fre- 
quency f: 


decibel boost = 20 log A. —20 log A 
A 
= 20 log 


where: 


A consideration of the treble boost 
filter circuit shows that: 


A A 


Oe = ae tod) 4A. —2) 


A determination of C can be made 
from this equation if a value of boost 
is assumed at some frequency. A con- 
venient point to choose is the desired 
turnover point, the frequency at which 
significant boosting starts. The turn- 
over point has a boost of three decibels 
and, for the treble boost circuit, should 
occur at around 1000 cps. Continuing 
with the previous assumptions in illus- 
tration, then: 
c= 10 —-7.07 
27x1000x100,000 (7.07 
= 85.4 uufd. 


It is preferable to use standard com- 
ponent values where possible, hence, 
the value of C is to be regarded as an 
approximation, and a more convenient 
value would probably be 100 upgfd. 
However, if the value chosen for R, 
is kept and the rather arbitrary value 
of C is used, the turnover frequency 
cannot be expected to come out to the 
assumed value. Since the input im- 
pedance is rarely critical, it is expedi- 
ent to alter the value of R, to bring 
the turnover frequency back to the 


1) (10 —1) 


assumed value. The final value of R,, 
then, is found for the treble boost 
filter by substituting the desired turn- 
over frequency, the new value of C, 
and the value of A at the turnover 
frequency into the equation: 


a Aa 
* QefC (A —1) (4. —D 


In the present example, R: equals 
85000 ohms. R; is now found from 
the initial consideration of maximum 
boost where R,; = (A, —1) R». In the 
example, R; = 9R: = 765,000 ohms. 

The purist will insist on using these 
values for R, and R:. However, a slight 
deviation in the interest of allowing 
the use of standard values will usually 
be satisfactory. (Changing R. from 
the ideal 85.000 ohms to the standard 
82,000 ohms and R, from the ideal 765,- 
000 ohms to the standard 750,000 ohms 
will change the turnover frequency 
from the assumed 1000 cycles to 1040 
cycles. Such an alteration is almost 
always admissible.) However, care 
should be taken to change both re- 
sistors by roughly the same percentage 
in the same direction. 

Treble Cut Filter: The circuit for 
the basic treble cut filter is shown in 
Fig. 1B. As the source frequency is 
increased from zero, no change in out- 
put is noticed until the reactance of C 
approaches the value of R: At such a 
frequency, effective bypassing of R: 
begins and the output voltage starts 
to drop. 

The determination of the values to 
be used in this filter follows essentially 
the same procedure as was just out- 
lined for the treble boost circuit. 
Assuming that this filter is to be used 
at the end of the tone control opposite 
from the treble boost filter, it should 
have a nominal insertion loss equal to 
that of the boost circuit in order to 
insure a constant volume level over 
the entire range of the control. Values 
of f and A are determined as before, 
and an approximate value of R, decided 
upon. In the case of the treble cut 
filter, an approximate value of C is 
determined from the equation: 


was Ana 
~~ QarfR, (A. —1) 


and a standard value of C is chosen 
as close as possible to that determined 
by the equation. Then the final value 
of R: is calculated from the equation: 


A,—A 
27 fC (An —1) 


and a close standard value chosen. R, 
is then found as before. 

The Bass Filters: If a very high 
frequency is applied to the input of 
the circuit of Fig. 1C, capacitor C 
will act as a short circuit and the out- 
put will be attenuated by the nominal 
insertion loss of the filter. As the 
input frequency is reduced, the react- 
ance of C will increase until it ap- 
proaches the value of R:, at which 
time the output will begin to rise 
significantly. As the signal frequency 
is reduced toward zero, the capacitor 
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R; = 


reactance will approach infinity so that 
with d.c. applied across the input no 
attenuation occurs. Thus a boost has 
been effected across the output in the 
region between d.c. and where X. ap- 
proaches R,.. The operation of the bass 
cut filter is similar. 

The same procedure is followed in 
designing the two bass filters except 
that the equations used are: 


A—1 
27fR:z (An —A) 


: A—1l1 
27{C (A, —A) 


1 
Qa fR: (An —A) 


1 
27 fC (An —A) 


for the boost and cut filters respec- 
tively. 


The Tone Control 


The potentiometer used as a tone 
control to link any pair of filters 
should be large compared to the value 
of R. for either filter, otherwise ade- 
quate isolation of the two filters will 
not be effected and interaction will 
occur between them. If the pot is ten 
times larger than either R., adequate 
isolation should be accomplished. If it 
is twenty times as large, the isolation 
can be considered complete. 

Care must be taken not to load the 
output of the control or significant 
changes in volume level will be experi- 
enced as the tone control setting is 
changed. An ideal situation in this 
respect is to drive an amplifier grid 
directly from the pot wiper, as indi- 
cated in Fig. 3, using only the control 
circuit for the d.c. grid return. 

If two tone controls are to be in- 
cluded in an amplifier, probably the 
most reasonable choice would be a 
treble and a bass control, although 
this is not the only possibility. This 
choice requires a treble cut filter at 
one end of the treble control and a 
treble boost filter at the other. It 
further requires a bass cut filter at 
one end of the bass control and a bass 
boost filter at the other. In this kind 
of an arrangement both filters con- 
nected to a given control should be 
designed to have the same turnover 
frequency. 

Very nice single control units can be 
built by employing a bass boost filter 
at one end of the control and a treble 
boost filter at the other. The two- 
control design is usually to be pre- 
ferred, however. In any event, the 
filters associated with any given con- 
trol should have the same value of 
nominal insertion loss. 


Resumé of Design Procedure 


In brief, the procedure for the de- 
sign of the filters is as follows: 

1. Decide which pair of filters is to 
be coupled to a given control. 

2. Determine the maximum desired 
hoost and calculate A, from the equa- 
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tion: decibel boost = 20 log An, or 
determine A, from Table 1. 

3. Determine an approximate value 
of mid-frequency impedance, Z:, by 
considering the load requirements of 
the driver. (The tone control con- 
stitutes the ‘load.) 

4. Compute an approximate value 
of R. from the relation: R.z = Z:/An. 

5. Choose some point on the desired 
frequency response characteristic of 
the filter; ie., determine a value of 
boost or cut at some specific fre- 
quency. (Usually the turnover point 
will be chosen, but this is not neces- 
sary.) From the value of boost or cut 
thus known and from A, found in step 
2, find A, either from the equation: 


decibel boost = 20 log A,/A 
decibel cut = 20 log A/An 


or from Table 2. 

6. Calculate a first value for C by 
substituting the values for A,, A, f, and 
R. found in steps 2 through 5 into the 
appropriate filter equation as listed in 
Fig. 1. 

7. Choose a standard capacitor value 
near that calculated in step 6. 

8. Insert the values of A., A, and f 
found in steps 2 through 5 and the 
value of C found in step 7 into the 
appropriate equation for R. as listed 
in Fig. 1. 

9. Calculate R, from the equation: 
R, = (A.—1) Rz. 

10. It is usually acceptable to use 
standard values for R, and R: if they 
are close to those calculated in steps 
8 and 9. 

It is to be noted that if R: and R: 
are expressed in ohms, then C will be 
in farads. If R: and R:. are given in 
megohms, then C will be in micro- 
farads. 

Practical Filters 


A practical example of each of the 
four types of filters in a tone control 
application is illustrated in Fig. 3. The 
values shown result in the response 
characteristics plotted in Fig. 4. These 
response curves represent the extreme 
limits of the tone controls. 

The criteria used in designing the 
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DECIBELS 
Table 2. Relation of input-output voltage 
ratio. A, of any RC filter with insertion 
ratio A, and the decibel boost or cut. Pro- 
ject upward from the desired db value of 
boost or cut to the line representing value 
of A, from Table 1. Then project horizon- 
tally to scale of A, and read the value of A. 


filters illustrated were as follows: 

1. Input impedance, roughly 500,000 
ohms (individual filter input imped- 
ance, Z;, roughly one megohm). 

2. Bass crossover point at 500 cycles. 

3. Treble crossover point at 1000 
cycles. 

4. 20 decibels maximum boost. 

It is to be noted that the exact 
values of R, and R., as calculated from 
procedure described previously were 
employed; i.e., standard values were 
not substituted. It is suggested that 
the values of the components shown 
be computed by the designer to serve 
as a check on the over-all design pro- 
cedure. 

The technique described herein has 
given good results and should be very 
useful to anyone interested in the 
problems of tone control or fixed fre- 
quency response correction. —0- 


Fig. 4. Response characteristics of four filters shown in Fig. 3. This repre- 
sents the response of the controls when set at their respective extreme positions. 
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Part 9. Concluding comments on cabinet construction 
along with characteristics of various cabinet types. 


difficult to write — installment in 

this series of articles. In fact, if 
we had not already committed our- 
selves to deal with cabinets, baffles, 
etc., I think we should have put up the 
shutters at the end of Part 8. The sub- 
ject is so vast, and so much has al- 
ready been written about it, that it is 
difficult to know where to start; it is 
always much easier to write at length 
about a small problem than to deal 
briefly with a big one. At any cost, we 
must avoid a re-hash of what has gone 
before, but I think we might usefully 
begin by outlining our latest thoughts 
on the old, old questions that are so 
very important. 

(1) The first thing to remember is 
that cabinets and horns are a neces- 
sary evil, used to avoid cancellation of 
sound waves from back and front of a 
cone. They don’t improve the quality 
of sound and we should be much bet- 
ter off if we could do without them. 

(2) Although it is possible to im- 
prove the performance of small en- 
closures by acoustic devices, it is 
almost impossible to make a small 
cabinet sound like a big one. 

(3) With reflex enclosures, dodges 
like fitting pipes and diaphragms to 
vents make a difference to resonances, 
which are pushed around but not 
usually eliminated. 

(4) Padding enclosures and hanging 
drapes in them gets rid of standing 
wave effects and often smooths the 
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We NOW come to the last—and most 


response, but the speaker unit is still 
working in a cabinet which colors re- 
sults. 

(5) Folded horns are a useful de- 
vice for obtaining large-scale results 
in a limited space, but a folded horn is 
not truly exponential and never equals 
a straight one. 

(6) Flat baffles are better than is 
generally believed. They are free from 
cabinet resonance. Two speakers in 
parallel on one baffle give a 3 db gain 
at low frequencies and double the 
power handling capacity so that bass 
lift can be used in the amplifier, re- 
sulting in four times the low-frequency 
output of a single unit. The floor also 
improves bass by reflection, and walls 
can be harnessed in the same good 
cause. Baffles are efficient because the 
sound from both sides of cone is used, 
and I am now inclined to the belief 
that equal air loading front and back 
is a good thing. 

(7) Directional effects are serious. 
It is only necessary to look at an or- 
chestra to realize how omni-directional 
most instruments are; hence the virtue 
of omni-directional reproducers, espe- 
cially in upper registers. 

(8) Convenience in use is becoming 
more and more a necessity as the in- 
terest in hi-fi reaches the music lover 
as distinct from the sound enthusiast. 
Some compromise is always necessary 
and perfection is as far off as ever, 
so the foregoing drastic observations 
should not be taken too seriously. 


Fig. 41. Outside and inside views of 
cabinet described in article. The entire 
top section is lined with 1” padding. 
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Sighing for the moon does not bring it 
any nearer. 


Cabinet Construction 


Details are now given for the con- 
struction of reflex cabinets of two 
sizes. The fact that we deal with 
vented enclosures and not with corner 
horns does not mean that we have any 
prejudice against the latter; it simply 
means that we have done more work 
on reflex designs and therefore have 
more first-hand information available. 
Many people prefer horn loading; I 
could be happy with either if soundly 
conceived and constructed. 

The cabinets described are fitted 
with an acoustic filter designed by my 
colleague, Mr. R. E. Cooke, and cal- 
culated to give bass without boom. The 
device is the subject of patent applica- 
tions in this country and America and 
should therefore only be used privately 
in cabinets constructed at home. Al- 
though designed around Wharfedale 
10” and 12” foam surround units, the 
cabinets can be used with other speak- 
ers provided the open baffle resonance 
does not exceed 45 cps. 

The vent is tuned to resonate at 
about 40 cycles—low enough to avoid 
coloration and high enough to give 
body to the reproduction. The vent 
output will blow out a lighted match 
at the resonant frequency with 2 to 3 
watts input to the speaker. 

The acoustic filter is made of ply- 
wood and should form an airtight fit 
to the front, sides, and back so that the 
only air path from the upper compart- 
ment to the lower one is through the 
slits which permit the required trans- 
mission of low frequencies only. This 
also explains why the lower compart- 
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ment is not lined with absorbent mate- 
rial. ‘ 
The design and dimensions for the 
12” model are given in Fig. 45 and are 
self-explanatory. 
The data for the 10” model is as fol- 
lows :— 
Cabinet in %4” plywood 
Volume—2 cubic feet 
Height—28” outside 
Width—14” outside 


Depth—12” outside 
Vent—2” diameter circle 


Acoustic filter in %” plywood with four slits 
1/16” wide ani 814” long over-all. Position 17” 
from top, outside. Vent resonance 45 cps. 


Suitable slits in the acoustic filter 
are easily made with a hand saw or 
better still, with a circular saw. 

Photographs of a finished cabinet 
with inside and outside views are re- 
produced in Fig. 41. 

Taking into account size, cost, and 
ease of construction, the reflex en- 
closure still pays better dividends in 
the bass than any other system. 

The smaller unit can with advantage 
be used in the larger cabinet, but the 
process should not be reversed. 


Adding a Tweeter 


If it is desired to improve the high- 
frequency response, the simplest meth- 
od is to mount a tweeter on a small 
baffle—preferably facing upwards—and 
stand it on top of the main cabinet, 
using the circuit of Fig. 42. 


Baffles 


Having paid baffles a few compli- 
ments, the least we can do is to give 
the reader a few hints on how to get 
the best out of such a system. 

Two speakers in parallel are the 
obvious choice for 3 db gain at low 
frequencies. Sheet aluminum 4” thick, 
backed with fiber board or coated with 
a damping medium, makes a splendid 
baffle and gives a nice crisp tone to the 
reproduction. If plywood is used it 
should be sandfilled as shown in Fig. 
43. The dimensions combine reasonable 
performance with convenient size. 

For the bass end, a 10”, 12”, or 15” 
speaker could be used, but the res- 
onance should be not higher than 40 
cycles. It must be made clear that it 
is the availability of low resonance 
units which makes possible this new 
approach to the long-discarded open 
baffle. 

In order to reduce middle and treble 
but maintain maximum bass, an in- 
ductance can be placed in series with 
this unit, as shown in Fig. 44. The 
tapped coil (used alone) described in 
Part 8 would make an ideal variable 
control here. 

The second speaker could be an 8” 
or 10” unit, with resonance preferably 
below 50 cycles, but even above 50 cps 
is acceptable because parallel working 
makes the higher resonance virtually 
harmless. Here we have shown a slot 
in place of the usual circular opening, 
to reduce beaming and improve high- 
frequency dispersal. Useful dimen- 
sions are: 8” unit, slot 3”x 7”; and 10” 
unit, slot 3”x8”". The two speakers 
must be correctly phased. If they are 
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out-of-phase, you will have a 20 db 
loss at low frequency instead of a 3 db 
gain. Adding a tweeter with the circuit 
of Fig. 42 is simple and phasing at high 
frequencies is of no consequence in 
this case. 

Even a single speaker can be used 
on a baffle with good results, but low 
cone resonance is essential. So much 
for baffles. At least they are free from 
boom. 


Reflex vs Horn Loading 


It is not our intention to hold a 
Beauty Contest and pick the winner 
here, nor do we propose to outline vital 
statistics; it is better to leave the 
choice to personal preference. But I 
do think that the response curves of 
Figs. 46 and 47 throw some light on 
the question of relative efficiency which 
was raised in the previous article. 

Both curves were taken out of doors 
with the same 15” foam-surround unit, 
and with the cabinets placed in a cor- 
ner formed by the walls of a building. 
The microphone distance was 4 feet 
on-axis in both tests. 

The conclusions to be drawn from 
these tests are as follows :— 

(1) The output below 100 cps is 
about the same in both cases. 

(2) The main output from the horn 
is located between 100 and 400 cycles 
but, when comparing it with the reflex 
model, it should be remembered that 
this has considerable vent output with 
a peak around 200 cps as shown in 
Part 5. 

(3) As usual, the working range of 
the horn is limited to 3 to 4 octaves, 
but the reflex design will easily extend 
to 7 octaves. Above 500 cycles, reflec- 
tions play havoc with the output of 
the folded horn, but such effects are 
normally sidetracked by crossover net- 
works. 

So we are left with the 64,000 dollar 
question of how best to assess the effi- 
ciency of either system. If you take 
the horn performance between 100 and 
300 cps, I will take the reflex output 
between 300 and 1000 cps and con- 
found you, or I will take the next two 
octaves and knock you clean out of the 
ring. On the other hand, we can all 
take the region of 40 to 100 cycles and 
practically call it a draw. 

The fact is that it is quite as logical 
to say that reflex loading is twice as 
efficient as horn loading because it cov- 
ers twice as many octaves as to say 

(Continued on page 120) 


Fig. 42. Adding a 10-15 ohm tweeter to 
augment response above 3-5 kc. If the 
impedance of the main loudspeaker is 2-3 
ohms, the tweeter should also be 2-3 ohms. 
The filter capacitor and volume control 
should then be 12 “fd. and 20 ohms respec- 
tively. For 8-ohm units, the capacitor 
that is employed should be about 6 fd. 


Fig. 43. Shown in this illustration is 
a back view of the simple fiat baffle 
arrangement that is discussed in the ac- 
companying text. The front sheet of ply- 
wood should be at least one-half inch 
thick. The two portions marked A and B 
are backed with three-eighths plywood 
which is spaced one-half inch for sand 
filling. This is shown in the detailed 
view. The side supports, marked C. may 
be constructed of one-half inch plywood. 
The dimensions shown are not critical. 


SUGGESTED VALUES FOR 
TANCE L 
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Fig. 44. Shown here is a useful cir- 
cuit that may be employed to obtain 
good results with two loudspeakers 
mounted on an open baffle. The two 
speakers are connected together in- 
phase to avoid “hole” in the response. 


(OUTSIDE) . 
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Fig. 45. Reflex cabinet 
with Wharfedale 
acoustic filter that is 
suitable for 12-inch 
loudspeakers with 
cone resonances not 
higher than 45 cps. 
The vent resonance in 
this unit is 40 cps. 


ACOUSTIC FILTER IS 1/2" 
PLYWOOD. 9 SLITS 1/16" WIDE. 
SPACED 11/2" APART. CUT 10" 
LON FRONT E 


iG FROM OGE. FREE 
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Monitor Your Tone and Frequency 


Over-all view of the monitor. A 12” length of wire from a coat 
hanger soldered to banana plug serves as pickup antenna. 


By LEON A. WORTMAN, w2tisu 


Simple two-tube c.w. monitor requires very little 


table space and is quite 


Your morale sinks to a very low ebb. 

You blush with shame. You hope 
your friends won’t hear about it. You 
have violated a federal regulation! 
I'm talking about receiving a “green 
ticket” from an FCC monitor station. 
A “green ticket” is one of those, as 
the name indicates, green colored slips 
that the FCC listening posts use to 
notify hams when they have violated 
an FCC regulation; and the “green 
ticket” orders you to reply in affidavit 
form, “within three days,” setting 
forth the exact causes for the viola- 
tion and precisely what measures you 
have taken to remove them. 

The notice may be for off-band 
operation, frequency changes caused 
by keying a transmitter (popularly or 
unpopularly known as “chirp’). It 
may be for key clicks, which are 
definitely spurious and_ superfluous 
radiations that cause unnecessary in- 
terference and annoyance to other 
radio communications; and, whether 
these spurious radiations occur inside 
or outside of the amateur band limits, 
they nevertheless constitute a viola- 
tion of regulations. 

An impure tone means an amplitude 
or a frequency modulated c.w. carrier. 
It can be ruled to be a modulated 
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|x: a very embarrassing experience. 


inexpensive to construct. 


signal which is on a frequency per- 
mitting only unmodulated radioteleg- 
raphy. For instance, a transmitter 
operating on 7.15 mc. is within the 
“ham” band but an “impure tone” 
(possibly caused by an improperly 
filtered power supply) can be cited 
for utilizing type A4 and/or type A2 
modulation in a band permitting only 
type Al transmissions. Harmonic 
radiations are a violation and quite 
often they could fall outside the limits 
of a ham band which is in harmonic 
relation to the band of fundamental 
operation. Such an occurrence might 
cause serious interference to other 
services. Thus the violator is guilty 
of off-band operation and/or causing 
unnecessary interference to other 
stations. 

Any one of these violations can be 
quite easily detected by the alert FCC 
monitor stations scattered throughout 
the United States and operating 24 
hours a day. There is no legitimate 
defense against the charges. The reg- 
ulations require that the transmissions 
be as “pure as the state of the art 
permits” and that suitable means of 
monitoring the frequency and the 
character of the transmitted signal 
shall be provided. 

However, many hams neglect to 


provide any monitoring facilities. Usu- 
ally this is because of the estimated 
cost of the equipment and the table 
space required for the _ installation. 
The preference is to invest the money 
in “extra watts,” a new chrome plated 
bug, or a new microphone. All these 
are nice to own and use and they 
might improve the station. But, hold- 
ing an operator’s license and a station 
call-sign are obligations that cannot 
be minimized, obligations to fellow 
hams, and obligations to a government 
that permits freer use of the ham 
bands than any other government 
does. 

Here is a simple c.w. monitor that 
is compact in size, requiring very little 
table space, and inexpensive enough 
to construct and still permit those 
“extra watts” and accessories. To use 
an overworked phrase, “the unit can 
be built from the contents of almost 
any ham’s junk box.” All components 
are of standard manufacture, includ- 
ing the tuning coil. Once built, it 
should suffice for many years as a 
monitor. Once you develop the habit 
of using it, you'll wonder how you 
ever did without it. 

The unit consists of an oscillator 
tunable over the 80, 40, 20, 15, and 
10 meter bands, a signal mixer and 
audio amplifier, and a power supply. 
A 6BH6 is an excellent oscillator 
which drives the mixer-amplifier, a 
12AT7 with its twin-triodes in parallel 
connection. A phone jack is provided 
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for earphone monitoring. An insulated 
banana jack on the top of the 4” x5” 
x 3” metal box that houses the minia- 
ture monitor is connected directly to 
the grids of the 12AT7. A 12” length 
f wire from a coat hanger is soldered 
o a banana plug and serves as an an- 
tenna for picking up a small amount 


of r.f. voltage from the transmitter to 


be monitored. 

The monitor operates on the hetero- 
dyne-detection principle. A radio-fre- 
quency signal is generated within the 
unit by the oscillator and is hetero- 
dyned or beat against another ex- 
ternally generated radio-frequency 
signal. When two signals are hetero- 
dyned there results, in addition to the 
two original signal frequencies, a sig- 
nal thet is the sum of the two fre- 
ane and a signal that is the 

ifference of the two frequencies. In 
this particular application we utilize 
the “difference” frequency. If the two 
original frequencies are separated by 
an audio frequency (approximately 16 
to 20,000 cycles) they may be detected 
by a simple audio device. For ex- 
ample, assume the transmitter to be 
monitored is radiating on 7150 kilo- 
cycles. Tuning the monitor to 7151 
kilocycles, a 1000 cycle tone will be 
heard in the earphones. The sum fre- 
quency, 14,301 kilocycles, and the two 
original frequencies of 7150 and 7151 
kilocycles are removed by the small 
bypass capacitor (C,) at the plates of 
the 12AT7. This capacitor is of a value 
selected to offer low reactance to the 
7 and 14 megacycle radio frequencies 
and high reactance to audio frequen- 
cies. By listening to the quality and 
stability of the audio output of the 
monitor we can determine with suit- 
able accuracy the character of the 
transmitter’s signal as it might sound 
to a distant receiving station. Keying 
“chirps” are distinctly audible as are 
rough notes and modulated signals. 

The frequency of the transmitter 
can be determined by directly cali- 
brating the monitor against a cali- 
brated receiver. The output of the 
monitor’s oscillator is strong enough 
to be heard in the receiver with the 


Top view of tone and frequency monitor. Power transformer, 
main tuning and trimmer capacitors, and tubes may be seen. 
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R:r—86,000 ohm, 2 w. res. 

Re—56,000 ohm, VY ». res. 

R:—470,000 ohm, '/, w. res. 

Ri—300 ohm, 42 w. res. 

R:—10,000 ohm, 1 w. res. 

Re—100 ohm, 1 w. res. 

R>—1500 ohm, 1 w. res. 

CrCe—I15/15 pufd. two-gang var. 
(parallel connected ) 

C—100 uufd. air trimmer 

Cy, Ce—.001 pfd., 200 ». capacitor 

Cs, Ce—.0001 yfd., 200 v. capacitor 

Cr—.01 pfd., 200 ». capacitor 

Ce—.002 pfd., 200 v. capacitor 


capacitor 


Cw—.05 pfd., 200 v. capacitor 

Cu-Cu—20/20 pfd., 150 v. elec. capacitor 

Lr—Osc. inductance (Meissner #14-4034 b.c. 
ose. coil. Use either of the two windings) 

J:—Banana jack for “antenna” (see text) 

J:e—Phone jack 

S:—D.p. 3-pos. switch 

SRr—20 to 65 ma. selenium rectifier 

Tr—Power trans. 150 vy. @ 25 ma.; 6.3 v. @ 
5 amp. (Merit P-3046 or equiv.) 

RFCr—2.5 mhy r.f. choke 

V-—6BH6 tube 

Ve—12AT7 tube 


Schematic diagram of the unit is seen to consist of a 6BH6 tunable oscillator 
which is used to drive a 12AT7 mixer-amplifier with triode sections in parallel. 


b.f.o. on. For setting the transmitter 
to a certain frequency when the moni- 
tor is not directly calibrated, zero beat 
the monitor with the receiver. Then 
zero beat the transmitter frequency 
to the monitor. The transmitter will 
then be simultaneously tuned to the 
same frequency as the receiver. 
Tuning the monitor to one side of 
the transmitter carrier gives an audio 
tone on the monitor earphones. At 
W2LJU this side tone is used to moni- 
tor the keying of a “bug” as well as 


the transmitter. Any breakdown or 
change in the signal is easily and im- 
mediately detected by listening to the 
tone as the rig is keyed. A 3-position 
switch is provided on the front panel 
for off-on-standby control. Cs, an air- 
trimmer, is also front-panel mounted 
for convenience in adjusting calibra- 
tion frequency. 

Continuous use of a tone and fre- 
quency monitor is a good operating 
habit. Not only does the FCC require it, 
good operating necessitates it. —30- 


Bottom view of unit. Power supply components are mounted 
toward the rear while the oscillator coil is behind switch. 


Twelve Volts - 


eater and Plate 


Here are three of the new 12-volt tubes 
that can be used to build portable gear. 


By HOWARD BURGESS 


= 


Some ideas on using the new 12-volt tubes in simple, 
portable gear that works directly off the car battery. 


the transistor has been its ability 

to show what can be done with very 
low power. This new appreciation of 
low-level power has even moved into 
the field of vacuum tubes and several 
manufacturers are offering tubes that 
require 12 volts or less on the plate. 
These include such tubes as the 12AC6 
r.f. pentode, 12ZAE6 double diode triode, 
12AD6 heptode converter, 12K5 space 
charge tetrode, and many others such 
as double triodes and special types. 

After using the customary 200 to 300 
volts on receivers and test equipment, 
one is amazed by the number of jobs 
that can be done well with very low 
values of plate supply. Superhet all- 
wave receivers, grid dip meters, v.h.f. 
converters, crystal calibrators, and 
many other pieces cf equipment can be 
made to work with plate voltages as 
low as 6 volts in many cases. 

With the coming of the 12-volt auto- 
motive systems and the 12- and 24-volt 
systems in use on aircraft and boats, 
those interested in portable and mobile 
operations will find these new tubes a 
great asset in simplifying equipment. 
The same voltage that is applied to the 
heater can be used on the plate circuits. 
This eliminates the need for expensive 
vibrator and dynamotor power sup- 
plies, not to mention the reduction in 
noise that accompanies such power 
sources. The fact that no cathode bias 
resistors or capacitors are required, no 
screen resistors are used, and one by- 
pass capacitor can usually serve for all 
plate and screen circuits, contributes 


Qe of the great accomplishments of 
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to the utmost in circuit simplicity. 
New tube types can be difficult to ob- 
tain in some rural areas and for this 
reason tests were run on some of the 
popular numbers using very low plate 
voltages. Surprising to say, all of the 
common types tried worked very well 
if certain basic rules of low-plate- 
voltage operation were followed. 
Nearly all commercially available 
tubes have a certain amount of grid 
current leakage (sometimes called con- 
tact potential). In Fig. 1 this electron 
flow from the cathode to the grid, 
through R, and back to the cathode 
will develop a voltage drop across R, 
and place a negative voltage on the 
grid. In the average tube this voltage 
may range from .2 volt to 1.5 volts de- 
pending upon the value of R, and the 
grid structure of the tube. In high- 


Fig. 1. Contact potential bias is common. 


voltage applications this small grid 
voltage goes unnoticed but when only 
12 volts is used for plate supply, this 
self-developed grid voltage can bias 
many tubes beyond cut-off. However 
this objectionable voltage can be 
turned into an advantage. When con- 
trolled it can be used as a source of 
useful grid bias. Generally speaking 
this leakage current becomes worse on 
tubes with high amplification factors. 

When the new 12-volt tubes are used, 
good results will be obtained if the 
manufacturers’ specifications are fol- 
lowed but if ordinary tubes are used, 
several rules of thumb can be followed 
in selecting tube types and in circuit 
design. These simple rules would 
include: 

1. Select tube types with a low am- 
plification factor and a high transcon- 
ductance. 

2. Except in special cases keep the 
grid circuit resistance as low as pos- 
sible to reduce bias voltage. 

3. When practical, the plate circuit 
resistance should be kept low to avoid 
excess loss in voltage. This applies 
mainly to high-resistance interstage 
transformers. 

Very few tube manuals continue the 
curves down to the lower voltages. 
Shown in Figs. 3, 4, and 5 are several 
curves for some of the new 12-volt 
series and some of the older 12-volt 
tubes. As might be expected, the curves 
do some odd things in the very low volt- 
age regions. Two tubes that proved to 
be very useful were the 12AW6 triode- 
connected and the 12BH7. 

Nearly all of the well-known circuits 
operate quite well with the new tubes 
if a few changes are made. These 
changes are simple and consist of such 
things as removing any cathode biasing 
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Fig. 2. Simple equipment can be built™> 
for Novice who likes to “rough-it.” Power 
is gotten from car cigarette lighter socket. 
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Fig. 3. Curves for triode-connected 12AW6. 
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Fig. 4. Low voltage curves for 12B4 tube. 


| PLATE VOLTS=i2 


nN 


PLATE CURRENT-MA 


-10 5 
GRID VOLTS D.C 


Fig. 5. Comparison of three useful tubes. 
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and placing full plate supply voltage 
on the screen. When required, insert a 
grid resistor such as the one used in the 
rf. amplifier in the converter dia- 
grammed in Fig. 7B. 

Perhaps one of the most widely used 
single pieces of mobile gear is the high- 
frequency converter. Either fixed fre- 
quency for nets or the tunable kind 
have given very good results when 
used with a 12-volt plate supply. Fig. 7B 
is the circuit of one designed for a fixed 
net frequency. Tuned circuits L,C, and 
L.C; are tuned to the signal frequency. 
L.C; are tuned to the desired if. fre- 
quency. The frequency of the crystal 
is above or below the signal frequency 
by an amount equal to the i.f. frequen- 
cy. The tuned circuit L;C. is tuned toa 
frequency several hundred kilocycles 
higher than the crystal frequency and 
is not critical. Of special interest is the 
grid resistor of the 12AC6 r.f. amplifier. 
Do not be alarmed if all rf. and if. 


‘ - 
amplifiers resemble a grid leak de- 
tector. This is the method for obtain- 
ing grid bias. 

Fg. 7C is almost identical to Fig. 7B 
except that a tunable oscillator is used 
in place of. the crystal. The oscillator 
gave very good results with the coil 
tapped about one third of the way up 
from the bottom. This circuit gave ex- 
cellent results as high as 35 megacycles 
with only nine volts of battery supply. 
An ordinary 12BE6 also gave very good 
results as a converter with this low 
voltage. A newcomer desiring to con- 
struct a converter such as this will no 
doubt need more information than we 
have room to give at this time. How- 
ever, these circuits are just the old 
“standbys” simplified to use low-volt- 
age techniques and any good handbook 
may be consulted for the mechanical 
construction details. 

Another gadget (Fig. 7A) using the 

(Continued on page 107) 


Fig. 6. From left to right, a v.h.f. converter, a v.h.f. superhet, and a superregen detector plus audio. A!l use 12 v. on plates. 
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Transistor 
Heat Sinks 


A power transistor mounted in a heat sink 
used in some Delco-built automobile sets. 


By PAUL PENFIELD, JR. 


Thermal resistance calculations and some practical 
suggestions for experimenters using power transistors. 


HE major problem in operating pow- 
T:: transistors is temperature. Ger- 

manium models should usually be 
kept below 90°C, and unless steps are 
taken to insure that the heat gen- 
erated is removed to a heat sink, the 
transistor dissipation are sometimes 

Manufacturers’ ratings on power 
transistor dissipation are sometimes 
given assuming an “infinite heat sink” 
—a mathematical entity which is not 
approximated by the usual chassis. It 
is important to calculate just how 
effective your heat sink really is and 
keep your power dissipation down. 

This is really quite easy to do be- 
cause of an analogy with electric cir- 
cuits which makes it easy for radio 
people to understand. 

All power dissipated in a transistor 
appears as heat. Although heat can be 
transmitted by at least three processes 
—conduction, convection, and radiation 
—only conduction is important now. 
Fig. 1 shows the path of heat flow 
from a power transistor—through the 
mounting, through the mica washer, to 
the chassis, which heats up. The chas- 
sis, in turn, gives the heat to the sur- 
rounding air. This cooling method is 
simple and widely used. 

How hot the transistor junction gets 
(call this temperature T;) depends on 
the power dissipation P (in watts), on 
the temperature T. of the surrounding 
air, and on a property of the heat sink 
called the thermal resistance @. In fact, 
T;—=T,+Pé6 so the higher the dissipa- 
tion, the further 7, is above T.. 

Since all work in this field is done 
in degrees centigrade, not Fahrenheit, 
convert to °C by the formula: 

*C=5% (°"F —32). 

It is necessary now to call the tran- 

sistor mounting base temperature T; 


and the chassis temperature at the 
transistor T., as indicated in Fig. 1. 
(Don’t worry if you get scared by the 
math here. It will all be clear in a 
minute.) Now the same power P flows 
as heat through the mounting base 
the mica washer, and the chassis. Ho} 
much the mica hinders the flow of 
heat is expressed in its thermal resist- 
ance §.~, equal to the ratio of the tem- 
perature difference across it (7:—T.) 
to the rate of heat flow through it, or 
6e=(T:—T.)/P. 

In a similar way the thermal resist- 
ance of the transistor proper, @;, meas- 
ures the difference in temperature be- 
tween the collector junction and the 
mounting base bottom, or 

(T,—T.)=6:P. 

And, finally, the difference in tem- 
perature between the surrounding air 
and the chassis is accounted for by the 
thermal resistance §. of the chassis 
heat sink. 

Each of these three thermal resist- 
ances is characteristic of a different 
part of the set-up—one of the tran- 
sistor, one of the mica washer, and one 
of the heat sink. Each is calculated in 
a different way, but all are necessary. 

It is no accident that these @ quan- 
tities are called thermal resistances. 
They behave with heat flow and tem- 
perature the same way electrical re- 
sistances do with current and voltage. 
In fact, the thermal properties of Fig. 
1 are the same as the electrical prop- 
erties of Fig. 2, if we let R; correspond 
to 6:,R. to @«, I to P, V; to T;, V. to 
T., and so forth. This is seen by writ- 
ing the equations for the electrical “an- 
alogue” and replacing each quantity by 
the one to which it corresponds. If you 
do that, you will come out with just the 
equations previously given. 


While the thermal quantities and 
equations may be strange, the corre- 
sponding electrical ones (using Fig. 2) 
should be easy enough. If you got 
bogged down in the math thus far, go 
over it again, using the electrical an- 
alogue, and you'll see how logical it is. 

For example, what we need in prac- 
tical cases is the total thermal resist- 
ance @ relating the difference between 
T, and T., to the power P. The other 
three thermal resistances are helpful 
only in calculating this over-all value. 

It is obvious from Fig. 2 that this 
over-all @ is equal to the sum of the 
other three smaller thermal resist- 
ances—an important fact which was 
not obvious a moment ago. 

With other types of arrangement in- 
volving heat sinks in parallel and se- 
ries, the corresponding resistances in 
parallel and series make a similar type 
of electrical diagram. Heat flow splits 
between two parallel paths the same 
way current does with parallel resis- 
tors. The combined thermal resistance 
is found from the well-known parallel 
resistance rule. 

Complicated structures can be an- 
alyzed this way very easily. 


Calculating Thermal Resistances 


The fact that, in our case, the over- 
all @ is just the sum of the three 
smaller ones, is very important. Each 
of these thermal resistances is found 
in a different way. 

The transistor thermal resistance @; 
is either specified by the manufacturer, 
or can be obtained from a graph such 
as Fig. 3, which the manufacturer sup- 
plies. 

In Fig. 3, the maximum power dis- 
sipation is shown for every mounting 
base temperature 7;. This ‘“de-rating 
curve” goes to zero at the maximum 
recommended junction temperature, 
marked 7, here. The difference in 
temperature between the points “A” 
and “B,” where the allowed dissipation 
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is one watt, is numerically equal to @:. 

As far as the mica washer goes, for 
the newer transistors with the oblong 
mounting base and leads coming out 
the bottom, the mica thermal resist- 
ance is about .31 °C/watt for each mil 
(.001 inch) of thickness. Thus a 3-mil 
washer would have a thermal resist- 
ance of 0.93 °C/watt. 

A good number for the smaller-con- 
tact-area transistors is 0.5 °C/watt per 
mil thickness. 

The thickness can be measured with 
a micrometer if one is available. Gen- 
erally thicknesses run from 1.5 up to 
4 or 5 mils. 

A mica washer only needs to be used 
when the transistor case (usually the 
collector) cannot be electrically con- 
nected to the chassis. Otherwise, omit 
the washer and call its thermal resist- 
ance zero. 

It is assumed good thermal contact 
is made between washer and transistor 
and between washer and chassis. Be- 
fore mounting the transistor, be sure 
the chassis area is free from metal 
filings, burrs, and dirt, which not only 
make for bad thermal contact but may 
also punch through the mica. Even 
with the best surfaces, though, there 
will be air pockets tending to make a 
bad contact. To prevent these, coat the 
washer with something to drive out 
the air. 

Ordinary water would be suitable if 
it didn’t evaporate so quickly and 
wouldn’t short the transistor to the 
chassis. For high reliability such as is 
required by the military, silicone 
grease (a Dow-Corning product) is 
used. But for ordinary use good non- 
evaporating lubricating oil, SAE #40, 
or preferably a thicker grease, will do. 
Test it before use to make sure it is 
non-conducting. 

Power transistors should never be 
mounted “dry” if much power dissipa- 
tion is expected. 

Ordinary screwdriver tightening is 
sufficient to insure good contact if oil 
or grease is used. 

The thermal resistance of the heat 
sink is found by Fig. 4. Use the ap- 
propriate line. For instance, if air is 
trapped on one side of the chassis and 
is not very free to move, that side does 
not help the process. The labels on Fig. 
4 indicate on which sides the air is 
free. It is best (lowest thermal resist- 
ance) to use both surfaces. Where that 
is impossible, arrange it so the top 
horizontal surface is free and use the 
second line from the bottom in Fig. 4. 
The reason for the difference, of 
course, is that hot air rises away from 
the top horizontal surface, but tends 
to stay near the bottom surface, if 
that side is the free one. 

Aluminum is the best material (be- 
sides copper and silver) to use for a 
heat sink and Fig. 4 was drawn for 
this material. Steel is not as good as a 
heat sink. 

While these curves were made for a 
circular disc of that area, they are not 
far off for rectangular chassis provided 
the longest dimension is under about 
25 inches. 
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The sum of the three thermal re- 
sistances @-, @«, and @: gives the over- 
all thermal resistance §, the quantity 
of interest. Now we are able to find 
out how much power can be dissipated 
safely. For a given T. (room tempera- 
ture is 20-23°C) and maximum recom- 
mended junction temperature Tn (giv- 
en by the manufacturer) the power 
dissipated should not exceed 

P.=(T.a—T.)/6 
It’s as simple as that. The only hard 
part was in calculating the thermal re- 
sistance. 

Think of the electric analogue of 
Fig. 2. Now the problem reduces to, 
“how much current can I send through 
the total resistance without the volt- 
age drop exceeding the safe value?” 
Phrased this way, the answer is easy 
enough to find. 

Other problems can be solved as 
well. “How big a fin, or chassis, do I 
need?” That depends on the power dis- 
sipation. Once that is determined, the 
value of @. necessary comes from 
working with Fig. 2 and the size of the 
fin needed is read from the values given 
in Fig. 4. 

The only problem remaining is, what 
power is meant by P? The original as- 
sumption was that of a steady dissipa- 
tion. In practical cases, is P the peak 
power? the instantaneous power? the 
average power? 

No harm can come if P is interpret- 
ed as the peak power and this is often 
done. Because the instantaneous power 
is never greater than this, and is nor- 
mally lower, an automatic safety fac- 
tor is provided. It is possible to im- 
prove this rating by considering the 
time constants of the thermal circuits, 
but improvement this way may not be 
worth while. In experimental circuits 
it is good to keep the instantaneous 
power always below the rating calcu- 
lated for steady power. 

However, this is somewhat wasteful, 
and if you want to get the most out of 
your transistor the next section tells 
how to do better. 

Improving This Power Limit 

If the power dissipation is varying 
as time goes on, as it will in practical 
cases, then there is an average of this 
dissipation and let's call it Per. 

For class A operation the difference 
between the average and the maxi- 
mum power is not great, since with no 
signal the transistor dissipates the 
greatest amount of power. Since an 
audio amplifier, at least, should be 
able to operate safely with no signal, 
the no-signal power dissipation should 
be used throughout the calculation and 
the method of this section will not 
help. 

For class B (or AB) operation, how- 
ever, there is an advantage. The aver- 
age power P., will be greatest with 
full signal and will be very small with 
no signal. For ideal class B operation, 
the average power dissipation is about 
one quarter of the power input, the 
other three-quarters appearing as use- 
ful power output. However, in practi- 
cal circuits the efficiency will probably 
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Fig. 1. Cross-section of power transistor 
showing heat flow. Mountings not shown. 
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Fig. 2. This electrical analogue of heat flow 
problem has the same sort of equations. 
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Fig. 3. Power derating curve of the type 
normally supplied by the manufacturer. 
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be less than 50%, meaning more power 
dissipation than output. 

When computing the junction tem- 
perature, it is permissible to use the 
average power P., in connection with 
the thermal resistance @. of the chas- 
sis, but we should use the peak power 
in connection with the other two ther- 
mal resistances. 

The reason for this is very simple. 
The chassis, being composed of a large 
amount of metal with a high heat ca- 
pacity and losing its heat by the rela- 
tively inefficient method of transferring 
it to the free air, has a large thermal 
time constant. That is, if you try to 
heat up a chassis, it takes several min- 
utes before it reaches temperature. 
The transistor is trying to do just that 
—heat up the chassis. Because the 
chassis is so sluggish, it takes several 
minutes. 

(Continued on page 142) 


Fig. 4. Thermal resistance of a fin that 
has free air on one or on both sides of it. 
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sailing into the service shop out 

of a gusty March morning and 
found Mac, his employer, bent over a 
piece of test equipment on the bench; 
“new gadget, huh?” 

“Yep,” Mac answered as he plugged 
the cord of the instrument into a 
socket. “This is a replacement for our 
old battery eliminator. I bought it in 
kit form and put it together last night.” 

“What was the matter with the old 
one?” 

“Nothing except that it’s outmoded. 
As you know, we've been hooking a 
battery in series with the eliminator 
to work on twelve-volt sets but that 
arrangement leaves a lot to be desired. 
For some time I’ve been intending to 
buy a new eliminator that would han- 
dle both six- and twelve-volt radios, 
but I was holding out in the hope some- 
one would build in the extra filtering 
needed in powering hybrid or all-tran- 
sistor sets. In the past few months 
several manufacturers have come on 
the market with just such instru- 
ments; so I no longer had an excuse.” 

“I get you. Since the battery voltage 
furnished a hybrid or transistor re- 
ceiver is equivalent to the plate volt- 
age in a tube radio, it must be well 
filtered to prevent hum.” 

“Your little gray cells are working 
today!” Mac applauded. “As you can 
see, this eliminator has continuously 
variable output voltages of either 0-8 
or 0-16 volts. Output voltage and cur- 
rent are monitored by the two meters. 
Notice there are two sets of binding 
posts, one on each end of the panel. 
Those on the left provide moderately 
filtered output, with about 2% ripple, 
for use in battery charging or with vi- 
brator-type sets. You can take con- 
tinuous currents of ten amperes at six 
volts or five amperes at twelve volts 
from them. The posts on the right 
furnish five amperes at either voltage 
with very low ripple.” 

“How is the ripple reduced?” 

“By passing the moderately filtered 
output through an extra L-section fil- 
ter consisting of a heavy choke and a 
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si Barney exclaimed as he came 
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10,000 »fd. capacitor. This brings the 
ripple down to less than .3%. I am not 
just -taking the manufacturer’s word 
for this; I measured it with the scope; 
but let me show you the difference.” 

As he said this, Mac connected a 
high-wattage, low-resistance resistor 
across the right-hand output terminals 
and adjusted the eliminator so that it 
was furnishing about four amperes of 
current to the resistor. Then he con- 
nected a large capacitor to one of the 
tip leads of a pair of earphones and 
touched the other earphone lead and 
the free end of the blocking capacitor 
to the two output terminals on the left 
side of the panel. A very noticeable 
low-pitched hum came from the 
phones. He transferred the connections 
to the right-hand terminals. 

“Hey,” Barney exclaimed as he 
pressed the muff-type earphones tight- 
ly against his head, “I can’t hear the 
least trace of hum!” 

“And you shouldn’t,”’ Mac said as he 
turned off the eliminator. “That rip- 
ple level must be very low if you are 
going to use the eliminator to power 
all-transistor sets as I expect to find 
in many cars next year. Of course, when 
the variable voltage feature is not 
needed, we can always cut the hum 
still more and provide very good volt- 
age regulation by floating a battery 
across the output of the eliminator, but 
I don’t think that will be needed. Ina 
few cases in working with extremely 
high-gain transistor amplifiers we 
might want to cut the ripple to an 
absolute minimum. Such circuits 
would not require any appreciable cur- 
rent; so it would be very simple to use 
an outboard filter section consisting of 
a high-inductance, low-resistance choke 
and a whopping big capacitor of low 
voltage between the eliminator and the 
transistor circuit. About the only time 
you would need such extreme filtering 
would be in experimental work, but it’s 
nice to know a simple addition to the 
eliminator will provide very nearly 
pure direct current. 

“While we're talking about it, I want 
tc mention a couple of other points to 


watch in working on the new hybrid 
or all-transistor auto sets, in fact, for 
working on any set that employs power 
transistors in the output. With the 
auto sets, you must be very, very sure 
that the voltage applied to the set on 
the bench has the same polarity as 
that provided by the car battery. Re- 
versed polarity will ruin the tran- 
sistors almost immediately. After being 
used to working with interrupter-type 
vibrators in which the polarity of the 
connections makes no difference, you 
could overlook this very easily. 

“Make sure, too, that the output 
transistors are working into a proper 
load at all times. Running a signal into 
them with the speaker disconnected is 
a fine way to ruin them. And you've 
got to be careful what you do with 
your test prods when you're working 
or one of these sets. They are as 
touchy in that respect as battery port- 
ables, but for a different reason. With 
the portables, you have to be careful 
that you do not accidently short the 
high plate voltage across the fragile 
filaments and blow them. With the 
transistor sets, it’s not the voltage as 
much as the almost unlimited current 
provided by the battery that you have 
to treat with respect. A test prod that 
accidentally grounds the base of an 
output transistor can ruin the tran- 
sistor while you are batting your eyes. 
That’s why you must never try to use 
the old circuit-disturbance type of 
troubleshooting in which you ground a 
tube grid and listen for a click in the 
speaker in working on transistor sets. 
Ground a base and the click you hear 
will probably be the last.” 

“T’'d think that a battery-eliminator, 
being fused and providing only a lim- 
ited amount of current, might provide 
some measure of insurance against that 
kind of damage.” 

“It does, but don’t depend on it. A 
charged 10,000 ufd. capacitor can put 
out a lot of current for a few milli- 
seconds and a fuse takes an appreci- 
able time to melt. Let’s just say you'd 
be less likely to ruin a transistor when 
the set is being powered by an elimina- 
tor than you would when a battery was 
furnishing the current.” 

“Sounds to me as though we're get- 
ting pretty transistor-minded all at 
once.” 

“That we are and I think this is pre- 
cisely the time we should. We have to 
keep in mind that the attitude of a 
practical service technician toward 
new electronic developments has to be 
considerably different from that of an 
experimenter or hobbyist. The latter 
start working with the new device as 
soon as they can get their hands on it, 
but the wise service technician knows 
that he cannot do this and still take 
eare of his bread-and-butter job the 
way he should. He has just about all 
he can do to keep abreast of the new 
circuits that are constantly being 
thrown at him by radio, TV, and hi-fi 
manufacturers. When and if the new 
development proves itself and is in- 
corporated in the equipment the tech- 

(Continued on page 119) 
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UNIQUE NEW SIGNAL-INJECTION TECHNIQUE 
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HI-VOLTAGE 
RECTIFIER 


Supplies complete r.f. and i.f. signals with 
video and audio modulation to quickly trou- 
ble-shoot each stage in each of the sections 
of the TV receiver. Enables you to check the 
r.f. sensitivity ond AGC settings of TV 
receivers. 


Reproduces a complete test pattern on the 


screen of the TV picture tube and injects - 


signals into each video stage of the TV re- 
ceiver for fast, visual trouble-shooting and 
correction—oanywhere, anytime, Mokes it easy 
to check bandwidth, resolution, shading and 
contrast capabilities of the TV set. 


Provides composite signal, sync positive and 
negative. 


Provides separate vertical and horizontal 
driving pulses for trouble-shooting deflection 
circuits. 


Test signal injection also aids in locating in- 
termittent troubles. 


Provides a 4.5 me sound channel, FM mod- 
viated with approximately 25 kc deviation. 
(This audio carrier is modulated either from 
@ built-in 400 cycle tone generator, or from 
your own external audio source.) Injection 
of the 400 cycle tone signal simplifies trou- 
ble-shooting of the audio section. 


Enables you to trouble-shoot and signal trace 
color circuits in color TV sets. 


Generates white dot and crosshatch 
patterns on the TV screen for color 
TV convergence adjustments. 


Generates full color rainbow pat- 
tern of orange, red, magenta, blue, 
cyan, green to test color sync cir- 
cuits, check range of hue control, 
elign color demodulators, etc. 


Enables you to check and adjust the vertical 
and horizontal linearity, size and aspect 
ratio of television receivers. 


TELEVISION 


ANALYST 


test each stage 
SEPARATELY 


and watch the 
<— result on the 


TV set itself 


TELEVISION 
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QUICK, DIRECT, COMPLETE TV TROUBLE-SHOOTING 


Now, by point-to-point signal injection and 

test pattern reproduction, you can easily trouble-shoot 
and signal trace any stage throughout the 

video, audio and sweep sections of black & white 

and color TV receivers. With the remarkable 

new Model 1075 B&K TELEVISION ANALYST, you can 
quickly isolate and diagnose TV troubles 

(including intermittents). By use of the generated 
test pattern, you can actually see the condition 
directly on the picture tube of the television set itself. 
No external scope is needed. The TELEVISION 
ANALYstT is practically a complete 
TV service shop in one instrument! Net, $25995 


See your B&K Distributor or write for Bulletin 1075-N 


BaK MANUFACTURING CO. 
3726 N. Southport Ave. » Chicago 13, Illinois 


Export: Empire Exporters, 458 Broadway, New York. 13, U.S.A. 


DICK JURGENS and his band have played in everybody's doing it! 


virtually every state in the union, and just about 
every important hotel, night club, theater, and one- 
night stand, in the country, has echoed to the 
sounds of his music. He has done a number of 
radio shows, and made over five-hundred record- 
ings with Columbia Records in seventeen years. 
He was head of the first all-marine entertainment 
unit during World War Il, and toured the South 
Pacific for almost two years with this group. His 
own band was reorganized again after the war. 
Dick Jurgens was co-author of such hit tunes as: 
“One Dozen Roses”, “Elmer's Tune”, “Careless”, 
“If | Knew Then”, “A Million Dreams Ago”, and 
his theme song, “Daydreams Come True at Night.” 
He has come a long way in the world of music and 
entertainment since his first “big time” engage- 
ment at the St. Francis Hotel in San Francisco 
some years ago, and is now well known for his 
musical talents. 

A lesser known side of Dick Jurgen's life, how- 
ever, is his interest and ability in electronics—that 
had its beginnings in the late 20's, and has con- 
tinued as his main hobby until the present time. 
Dick has built about twenty-five Heathkits, and 
considers electronics his serious hobby. He espe- 
cially likes test equipment and high fidelity projects, 
and hopes some day to make a business of his 
electronics interests. We are quite proud to list 
Dick Jurgens among our “do-it-yourself” cus- 
tomers. 


Heathkits 


...fun to build 
neriitoncennctnecdesinsransaeme an a thrill to own! 


and every wire and part is to be placed. Everything you 


do is spelied out in pictures so you can't go wrong. 
That's what makes it such fun! 


and here's why... 


1. You get higher quality at lower cost by i Se 
dealing direct, and by doing your own from socket C1 (NS) to ground lug C9 (NS). 
See Figure 8. 

assembly. (V) Connect a .005 ufd disc capacitor from 
H ; ket C4 (NS) to IF t former Q4 (NS). 

2. You receive personal, friendly, service (be- — ptt grr: 

fore and after sale) for complete satisfaction. () ee eae 

3. You benefit from the latest in engineering ae Golder the con- 

designs because of our concentration on ( ) Install a .005 yfd capacitor from socket 


kit-form equipment only. (NS) to ground lug C9 (NS). Dress th. 


4. You may depend on performance as ad- 
vertised—backed by Heath’s world-wide 
reputation for quality. 

5. You can take a full year to pay with the 
HEATH EASY TIME PAYMENT PLAN. 
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TIME PAYMENTS... 


The Heath Time Payment Plan was designed for 
your convenience. Now, you can order the kits of 
your choice, and pay for them in small monthly 
installments. Write for full details 


HEATHKIT EXTRA PERFORMANCE 
70-WATT AMPLIFIER KIT 


For really high performance, with plenty of reserve power, 

the W-6M is a natural. The full 70-watts output will seldom, 

if ever, be required. However, this reserve insures dis- 

tortion-less sound on power peaks. The W-6M will 

at normal listening levels and yet is always ready to extend 

itself when program material demands it, without the least 

amount of strain. The output circuit employs 6550 tubes with 

a special-design Peerless output transformer for maximum 

stability at all power levels. A quick-change plug selects 

4,8 and 16 ohms or 70-volt output and 

resistance. A yariable damping control is also provided for 

optimum peffermarnite with amy speaker System. Extremely 

good power ly Regulation is po$$ibie through the use ‘of 

a heavy- m fs 4 Ic with gi lieon- @iode rectifiers, 

which are n@ted fort hei at Fy long life, afd yet are le 

than a hous@#uS@yerequaicy response aft watt is +1 

from 5 cps t@@0 k@with c@mtnamed hf folloffabove 100 

70 watts output harmonic distortion is belo w 29 

cps and IM distortion below 1%, 60 and 6,000 cp 

noise 88 db below full output. In addition to h 

ance, its fine appearance makes it a pleasure t 

your living room. Proper layout of chassis insur 

assembly by eliminating those cramped and diffic 

to get at. Clear instructions—and top-quality compone 

Get started now and make this amplifier the heart of yo 

hi-fi system. Shipped express only. 

Wt. 50 Ibs. 

MODEL W-6: Consists of W-6M kit, plus WA- 
fier. Express only. Shpg. Wt. 59 


loaf along 


the correct feedback 


Shpg. 
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ATHKIT HIGH FIDELITY FM TUNER 
ich store of FN proc 


tempera ure-compensate j 
drift after initial warmup. Features broadbanded circu 
better than 10 uv sensitivity for 20 dt 
stations with clarity and full v 
, cascode RF amplifier, and has AGC 
provides high-effic 
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alignment equipment is 


front end 


MODEL FM-3A 


_ 


(with cobinet) 


ige-lighted glass dial fo 
is FM for your home 
price you can afford. Shpg. Wt. 8 Ibs. 


HEATHKIT BROADBAND AM TUNER KIT 


ner was de signed espe 
rporates a special 
the IF circuits feature 
ortion. Audio response is +1 
asis at 10 k 
Sensitivity and selectivity 


insure low signal dist 

20 cps to 9 kc, with 5 db of preemph 
pensate for station rolloff 
excellent, and 


tuner covers complete broadcast band fron 


550 to 1600 kc. Quiet performance is assured by 6 db signal- 
to-noise ratio at 2.5 UV. Prealigned RF and IF coils eliminate 
the need for special alignment equipment. Incorporates 
AVC, two outputs, two antenna inputs, and MODEL BC-IA 


built-in power supply. Edge-lighted glass 
$595 
a 


lide-rule dial for tuning. Your “best 
(with cabinet) 


c 
buy’ in an AM tuner. Shpg. Wt. 8 Ibs. 


HEATHKIT MASTER CONTROL 
PREAMPLIFIER KIT 

or use with any of the Williamson-type amplifiers, 
has f switch-selected inputs, each having its 
ry to eliminate blasting or fading while 
ching through the various inputs, plus a tape recorder 
ows setting for minimum hum level. 
db from 15 to 35,000 cps. 
RIAA, AES, and early 78's. 
MODEL WA-P2 


$1975 


(with cabinet) 


output. A hum controla 
ency response is within +1) 
qualization provided for 
eparate bass and tret 
oedance cathode follower 
components were spe 
high quality. Include 
will eventually be desired. Shpg. Wt. 7 Ibs 
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ADVANCED-DESIGN 
25-WATT AMPLIFIER 


Top performance 
in its 
power class! 


HEATHKIT ADVANCED-DESIGN 25-WATT HIGH 
FIDELITY AMPLIFIER KIT 


Designed especially to satisfy critical audio requirements, 
the W-5M incorporates the extra features needed to com- 
pliment the finest in program sources and speaker systems. 
Faithful sound reproduction is assured with a frequency 
response of +1 db from 5 to 160,000 cps at 1 watt, and 
harmonic distortion is less than 1% at 25 watts, with IM 
distortion less than 1% at 20 watts. Hum and noise are a full 
99 db below rated output, assuring quiet, hum-free opera- 
tion. Output taps are 4, 8 and 16 ohms. Exclusive Heathkit 
features include the “tweeter saver’’, and the “bas-bal’’ 
balancing circuit, requiring only a voltmeter for indication. 
Years of reliable service are guaranteed through the use of 
conservatively rated, high quality components. KT66 tubes 
and Peerless output transformer are typical. Shipped ex- 
press only. Shpg. Wt. 31 Ibs. 

MODEL W-5: Consists of W-5M kit above 
plus model WA-P2 preamplifier. Express only. 
Shpg. Wt. 38 Ibs. $79.50 


MODEL W-5M 


a. 


HEATHKIT DUAL-CHASSIS 20-WATT 
HIGH FIDELITY AMPLIFIER KIT 


The model W3-AM is a Williamson-type amplifier built on 
two separate chassis. The power supply is on one chassis, 
and the amplifier stages are on the other chassis. Using 
two separate chassis provides additional flexibility in instal- 
lation. Features include the famous acrosound model TO-300 
“ultralinear’’ output transformer and 5881 tubes for broad 
frequency response, low distortion, and low hum level. The 
result is exceptionally fine overall tone quality. Frequency 
response is +1 db from 6 cps to 150 kc at 1 watt. Harmonic 
distortion is less than 1% and IM distortion is less than 1.3% 
at 20 watts. Hum and noise are 88 db below 20 watts. De- 
signed to match the speaker system of your choice, with 
taps for 4, 8 or 16 ohms impedance. A very popular high 
fidelity unit employing top quality components throughout. 
Shipped express only. Shpg. Wt. 29 Ibs. 
MODEL W-3A: Consists of W-3AM kit above 
plus model WA-P2 preamplifier. Express 
only. Shpg. Wt.-37 Ibs. $69.50 


MODEL W-3AM 


4g 


SINGLE-CHASSIS 
20-WATT AMPLIFIER 


GENERAL-PURPOSE 
20-WATT AMPLIFIER 


HEATHKIT SINGLE-CHASSIS 20-WATT 
HIGH FIDELITY AMPLIFIER KIT 


The model W4-AM Williamson-type amplifier will amaze 
you with its outstanding performance. A true Williamson 
circuit, featuring extended frequency response, low dis- 
tortion, and low hum levels, this amplifier can provide you 
with many hours of listening enjoyment with only a mini- 
mum investment compared to other units on the market. 
5881 tubes and a special Chicago-standard output trans- 
former are employed to give you full fidelity at minimum 
cost. Frequency response extending from 10 cps to 100 kc 
within +1 db at 1 watt assures you of full coverage of the 
audio range, and clean clear sound amplification takes 
place in circuits that hold harmonic distortion at 1.5% and 
IM distortion below 2.7% at full 20 watt output. Hum and 
noise are 95 db below full output. Taps on the output trans- 
former are at 4, 8 or 16 ohms. Shipped express only. Shpg. 
Wt. 28 Ibs. * 
MODEL W-4A: Consists of W-4AM kit above, a 
plus model WA-P2 preamplifier. Express only. 


$9975 
Shpg. Wt. 35 Ibs. $59.50. 3%. 


Heathkits... 


By DAYSTROM 
bring you the lasting satisfaction 
of personal accomplishment 


HEATHKIT GENERAL-PURPOSE 20-WATT 

HIGH FIDELITY AMPLIFIER KIT 

The model A-9C will provide you with high quality sound 
at low cost. Features a built-in preamplifier with four sepa- 
rate inputs, and individual volume, bass and treble controls. 
Frequency response covers 20 to 20,000 cps within 1 db. 
Total harmonic distortion is less than 1% at 3 db below 
rated output. Push-pull 6L6 tubes are used, with output 
transformer tapped at 4, 8, 16 and 500 ohms. A true hi-fi unit 
using high-quality components throughout, MODEL A-9C 
including heavy-duty “‘potted"’ transformers. 

Shpg. Wt. 23 Ibs. $35% 


RADIO & TV NEWS 


HEATHKIT “BASIC RANGE” 
HI-Fl SPEAKER SYSTEM KIT 
The extremely popular Heathkit model SS-1 Speaker System 
provides amazing high fidelity performance for its size. 
Features two high-quality Jensen speakers, an 8” mid-range 
woofer and compression-type tweeter with flared horn. 
Covers from 50 to 12,000 CPS within +5 db, in a special- 
design ducted-port, bass reflex enclosure. Impedance is 
16 ohms. Cabinet measures 11)4” H x 23” W x 11%” D. Con- 
structed of veneer-surfaced plywood, %” MODEL SS-1 
thick, suitable for light or dark finish. All wood 
parts are precut and predrilled for easy, $3995 
quick assembly. Shpg. Wt. 30 Ibs. e 


HEATHKIT “RANGE EXTENDING” 
HI-Fl SPEAKER SYSTEM KIT 
Extends the range of the SS-1 to +5 db from 35 to 16,000 
CPS. Uses 15” woofer and super-tweeter both by Jensen. 
Kit includes crossover circuit. Impedance is 16 ohms and 
power rating is 35 watts. Measures 29° Hx —gnes co ag 
23” W x 17%” D. Constructed of veneer-sur- 

59975 

_ 


faced plywood %” thick. Easy to build! Shpg. 
Me a | S ee0 


Wt. 80 Ibs. 
By DAYSTROM 


let you save up to 2 
or more on all types 
of electronic equipment. 


HEATHKIT SINE-SQUARE GENERATOR 
The new AG-10 provides high quality, sine and square 
waves over a wide range, for countless applications. Some 
of these are; radio and TV repair work, checking scope per- 
formance, as a variable trigger source for telemetering and 
pulse work, and checking audio, video and hi-fi amplifie 
response. Frequency respOnSe@is #1.5 db from 20 CPS to 
MC on both sineé.aad square waves, withlessthan .25% sin 
wave distortion, 20 to 20,000,GPS. Sine Wave output imped- 
ance 600 ohms, SqUare Wave outpu=impedance 50 ohms, 
(except on 10¥ ranges). SqGare wave¥ise time less than .15 
usec. Five-position bang sSwitch—contiauiously variable 
tuning—shielded oscillator circuit—separate step and vari- 
abie output attenuators in ranges of 10, 1, and .1 volts for 
both sine and square wave, with extra range of .01 volt on 
sine wave. Both sine and square wave can be used at the 
same time without affecting either wave MODEL AG-10 
form. Power supply uses silicon-diode rec- 
tifiers. Shpg. Wt. 12 Ibs. $4995 
. 


HEATHKIT AUDIO ANALYZER KIT 

The AA-1 is actually three instruments in one compact 
package. It combines the functions of an AC VTVM, an 
audio wattmeter, and an intermodulation analyzer. Input 
and output terminals are combined, and high and low fre- 
quency oscillators are built in. VTVM ranges are 0-.01, .03, 
-1, .3, 1, 3, 10, 30, 100 and 300 volts (RMS). Wattmeter ranges 
are .15 mw, 1.5 mw, 15 mw, 150 mw, 1.5 w, 15 w and 150 w. 


HEATHKIT “LEGATO” 
HIGH FIDELITY SPEAKER SYSTEM KIT 
The quality of the Legato, in terms of the engineering that 
went into the initial design, and in terms of the materials 
used in its construction, is matched in only the most ex- 
pensive speaker systems available today. The listening 
experience it provides approaches the ultimate in esthetic 
satisfaction. Two 15” theater-type Altec Lansing speakers 
cover 25 to 500 CPS, and an Altec Lansing high-frequency 
driver with sectoral horn covers 500 to 20,000 CPS. A precise 
amount of phase shift in the crossover network brings the 
high frequency channel into phase with the low frequency 
channel to eliminate peaks or valleys at the crossover point, 
by equalizing the acoustical centers of the speakers. The 
enclosure is a modified infinite baffle type, especially de- 
signed for these speakers. Cabinet is constructed of veneer- 
surfaced plywood, %” thick, precut and predrilled for easy 
assembly. Frequency response 25 to 20,000 CPS. Power 
rating, 50 watts program material. Impedance is 16 ohms. 
Cabinet dimensions 41” L x 22%” D x 34” H. — open wa-t-c 
Choice of two beautiful cabinets. Model MODEL HH-1-CM 
HH-1-C in imported white birch for light fin- 
ishes, and HH-1-CM in African mahogany for 
dark finishes. Shpg. Wt. 195 Ibs. 


“BASIC RANGE" HI-FI 
SPEAKER SYSTEM 


Superlative 

sound reproduction 
through the speaker 
system of your choice 


“RANGE EXTENDING" 
HI-Fl SPEAKER SYSTEM 


“LEGATO" HI-FI 
SPEAKER SYSTEM 


SINE-SQUARE 
GENERATOR 


Sine and square 
waves for countless 
applications. 


IM scales are 1%, 3%, 10%, 30% and 100%. 
Provides internal load resistors of 4, 8, 16 or 
600 ohms. A tremendous dollar value. Shpg. 
Wt. 13 Ibs. 


MODEL AA-1 


$4995 
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Audio 
equipment 
for your 
hi-fi testing 


GENERAL PURPOSE" 
SCOPE 


AUDIO WATTMETER 


AUDIO VTVM 


HEATHKIT “GENERAL PURPOSE” 5’ 
OSCILLOSCOPE KIT 

The model OM-2 Qscilloscope is especially popular with 
part-time service technicians, students, and high fidelity 
enthusiasts. It features good vértical frequency response 
+3 db from 4 cps to over 1.2 mc. A full five-inch crt, and 
sweep generator operation from 20 cps to over 150 kc. Sta- 
bility is excellent and calibrated grid screen allows precise 
signal observation. Extra features include external or in- 
ternal sweep and sync, 1-volt peak-to-peak calibrating 
reference, 3-position step-attenuated input, adjustable spot 
shape control, push-pull horizontal and vertical amplifiers, 
and modern etched-metal circuits. Easy to build and a 
pleasure to use. Ideal foruse withotheraudio —opet om-2 
equipment for checking amplifiers. Shpg. 

Wt. 21 Ibs. $450 


HEATHKIT AUDIO WATTMETER KIT 

The AW-1 Audio Wattmeter can be used in any application 
where audio power output is to be measured. Non-inductive 
LOAD resistors are built in for 4, 8, 16 or 600 ohms imped- 
ance. Five power ranges cover 0-5 mw, 50 mw, 500 mw, 5 w, 
and 50 w full scale. Five switch-selected db ranges cover 
—10 db to +30 db. All indications are read directly on a 
large 44” 200 microampere meter. Frequency response is 


+1 db from 10 cps to 250 kc. Precision type multiplier re- 
sistors used for high accuracy, and crystal diode bridge for 
wide-range frequency response. This meter is used in many- 
recording studios and broadcast stations as a monitor as 
well as servicing. Afine meterto help supply —opet aw-1 
the answers to your audio operating or power 
output problems. Shpg. Wt. 6 Ibs. $7950 
HEATHKIT AUDIO SIGNAL GENERATOR KIT 
The model AG-9A is “made to order"’ for high fidelity ap- 
plications, and provides quick and accurate selection of 
low-distortion signals throughout the audio range. Three 
rotary switches select two significant figures and a multiplier 
to determine audio frequency. Incorporates step-type and a 
continuously variable output attenuator. Output indicated 
on large 44” panel meter, calibrated in volts and db. Atten- 
uator system operates in 10 db steps, corresponding to 
meter calibration, in ranges of 0-.003, .01, .03, .1,.3, 1,3 and 
10 volts RMS. “Load"’ switch permits use of built-in 600- 
ohm load, or external load of different impedance. Output 
and frequency indicators accurate to within #5%. Distor- 
tion less than .1 of 1% between 20 and 20,000 = ope ag-9a 
cps. Total range is 10 cps to 100 kc. Shpg. 

$3450 

a 


Nt. 8 Ibs. 

HEATHKIT HARMONIC DISTORTION METER KIT 
All sounds consist of dominant tones plus harmonics (over- 
tones). These harmonics enrich the quality and brightness 
of the music. However, additional harmonics which originate 
0 equipment, represent distortion. Used with an 
audio signal generator, the HD-1 will accurately measure 
this harmonic distortion at any or all frequencies between 
20 and 20,000 cps. Distortion is read directly on the panel 
meter in ranges of 0-1, 3, 10, 30 and 100% full scale. Voltage 
ranges of 0-1, 3, 10 and 30 volts are provided for the initial 
reference settings. Signal-to-noise ratio measurements are 
also permitted through the use of a separate meter scale 
calibrated in db. High quality components insure years of 
outstanding performance. Full instructions oper yp-1 


are provided. Shpg. Wt. 13 Ibs. 
$4950 
se 


Heathkits... 


By DAYSTROM 

are wel/ known for 
their high quality 
and reliability. 


in the aud 
S! 


HEATHKIT AUDIO VTVM KIT 

This new and improved AC Vacuum Tube Voltmeter is 
designed especially for audio measurements and low-level 
AC measurements in power supply filters, etc. Employs 
an entirely new circuit featuring a cascode amplifier with 
cathode-follower isolation between the input and the am- 
plifier, and between the output stage and the preceding 
stages. It emphasizes stability, broad frequency response, 
and sensitivity. Frequency response is essentially flat from 
10 cps to 200 kc. Input impedance is 1 megohm at 1000 cps. 
AC (RMS) voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30, 
100 and 300 volts. Db ranges cover —52 db to +52 db. 
Features large 4%” 200 microampere meter, with increased 
damping in meter circuit for stability in low frequency tests. 
1% precision resistorsemployedformaximum —_ ope av-3 
accuracy. Stable, reliable performance in all 

applications. Shpg. Wt. 5 Ibs. $9995 


RADIO & TV NEWS 


HEATHKIT COLOR BAR AND DOT GENERATOR 


The CD-1 combines the two basic color service instru- 
ments, a Color Bar Generator and White Dot Generator in 
one versatile portable unit, which has crystal-controlled 
accuracy and stability (No external syne lead required). 
Produces white-dots, cross hatch, horizontal and vertical 
bars, 10 verti¢al color ba‘S,and a néw shading bar pattern 
for screen and background adjustments. Variable RF out- 
put on any Channel from 2 to 6. Positive Gr negative video 
output, variable from 0 to 10\V6lts peak-to-peak. Crystal con- 
trolled sound carrier with off-on switch. Voltage regulated 
power supply using long-life silicon rectifiers. ope. cp-1 

Gain knowledge of a new and profitable field $5995 


by constructing this kit. Shpg. Wt. 12 Ibs. 
e a i S eee 


By DAYSTROM 


are guaranteed to 
meet or exceed 
advertised specifications 


HEATHKIT TV ALIGNMENT GENERATOR KIT 
This fine TV alignment generator offers stability and flexi- 
bility difficult to obtain even in instruments costing several 
times this low Heathkit price. It covers 3.6 mc to 220 mc in 
four bands. Sweep deviation is controllable from 0 to 42 mc 
The all-electronic sweep circuit insures stability. Crystal 
marker and variable marker oscillators are built in. Crystal 
(included with kit) provides output at 4.5 mc and multiples 
thereof. Variable marker provides output from 19 to 60 mc 
on fundamentals and from 57 to 180 mc on harmonics. 
Effective two-way blanking to eliminate re- oper ts-44 
turn trace. Phasing control. Kit is complete, 
including three output cables. Shpg. Wt. $4950 
16 Ibs. . 


Functional 
styling with 
clean uncluttered 


ELECTRONIC 
SWITCH 


HEATHKIT “EXTRA DUTY” 5’ 
OSCILLOSCOPE KIT 
This fine oscilloscope compares favorably to other scopes 
costing twice its price. It contains the extra performance 
so necessary for monochrome and color-TV servicing. 
Features push-pull horizontal and vertical output amplifiers, 
a 5UPI CRT, built in peak-to-peak calibration source, a fuliy 
compensated 3-position step-type input attenuator, retrace 
blanking, phasing control, and provision for Z-axis modula- 
tion. Vertical amplifier frequency response is within +1.5 
and —5 db from 3 CPS to 5 MC. Response at 3.58 MC down 
only 2.2 db. Sensitivity is 0.025 volts RMS /inch at 1 kc. Sweep 
generator covers 20 CPS to 500 kc in five steps, five times 
the usual sweep obtained in other scopes through the use 
of the patented Heath sweep circuit. Etched-metal circuit 
boards reduce assembly time and minimize errors in as- 
sembly, and more importantly, permit alevel yopet 9-11 
of circuit stability never before achieved in 
an oscilloscope of this type. Shpg. Wt. 21 Ibs. $6950 

a 
HEATHKIT ELECTRONIC SWITCH KIT 
A valuable accessory for any oscilloscope owner. It allows 
simultaneous oscilloscope observation of two signals by 
producing both signals, alternately, at its output. Four 
switching rates. Provides gain for input signals. Frequency 
response +1 db, 0 to 100 kc. A sync output is provided to 
control and stabilize scope sweep. Ideal for = yopgi s-3 
observing input and output of amplifiers 
simultaneously. Shpg. Wt. 8 Ibs. $9 95 

o 
HEATHKIT VOLTAGE CALIBRATOR KIT 
This unit is an excellent companion for your oscilloscope. 
Used as a source of calibrating voltage, it produces near- 
perfect square wave signals of known amplitude. Precision 
1% attenuator resistors insure accurate output amplitude, 
and multivibrator circuit guarantees good sharp square 
waves. Output frequency is approximately 1000 CPS. Fixed 
outputs selected by panel switches are; .03, 0.1, 0.3, 1.0, 
3.0, 10, 30 and 100 volts peak-to-peak. Allows MODEL YC-3 
measurment of unknown signal amplitude by 
comparing it to the known output of the VC-3 $150 
on oscilloscope. Shpg. Wt. 4 Ibs. - 


“EXTRA DUTY" 


SCOPE 
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HEATHKIT TUBE CHECKER KIT 
Eliminate guesswork, and save time in servicing or ex- 
perimenting. The TC-2 tests tubes for shorted elements, 
“open elements, filament continuity, and operating quality 
on the basis of total emission. It tests all tube types en- 
countered in radio and TV service work. Sockets are pro- 
vided for 4, 5, 6 and 7-pin, octal, and loctal tubes, 7 and 9 
pin miniature tubes, 5 pin hytron miniatures, and pilot 
lamps. Tube condition indicated on 4%” meter with multi- 
color “good-bad"’ scale. Illuminated roll chart with all test 
data built in. Switch selection of 14 different filament volt- 
ages from .75 to 117 volts. Color-coded cable harness allows 
neat professional wiring and simplifies Con- —opet t¢-2 
struction. Very easy to build, even for a be- 
ginner. Shpg. Wt. 12 Ibs. $7950 
. 


HEATHKIT HANDITESTER KIT 

The small size and rugged construction of this tester makes 
it perfect for any portable application. The combination 
function-range switch simplifies operations. Measures AC 
or DC voltage at 0-10, 30, 300, 1000 and 5000 volts. Direct 
current ranges are 0-10 ma and 0-100 ma. Ohmmeter ranges 
are 0-3000 (30 ohm center scale) and 0-300,000 (3000 ohm 
center scale). Very popular with home experimenters, elec- 
tricians, and appliance repairmen. Slips open m-1 
easily into your tool box, glove compartment, 

coat pocket, or desk drawer. Shpg. Wt. 3 Ibs. 57” 
HEATHKIT PICTURE TUBE CHECKER KIT 

The CC-1 can be taken with you on service calls so that you 
can clearly demonstrate the quality of a customer's picture 
tube in his own home. Tubes can be tested without remov- 
ing them from the receiver or cartons if desired. Checks 
cathode emission, beam current, shorted elements, and 
leakage between elements in electromagnetic picture tube 
types. Self-contained power supply, and large 44” meter. 
CRT condition indicated on “good-bad"’ scale. Relative 
condition of tubes fluorescent coating is shown in “‘shadow- 
graph" test. Permanent test cable with CRT socket and 
anode connector. No tubes to burn out, de- = oper cc-1 
signed to last a lifetime. Luggage-type port- 

able case. Shpg. Wt. 10 Ibs. 9 5 


Priced low 
to fit your 
budget 


HANDITESTER 


HEATHKIT ETCHED-CIRCUIT VTVM KIT 

This multi-purpose VTVM is the world's largest selling in- 
strumentof its type—and is especially popular in laboratories, 
service shops, home workshops and schools. It employs a 
large 4%” panel meter, precision 1% resistors, etched metal 
circuit board, and many other “extras"’ to insure top quality 
and top performance. It's easy to build, and you may rely 
on its accuracy and dependability. The V7-A will measure 
AC (RMS) and DC voltages in ranges of 0-1.5, 5, 15, 50, 150, 
500 and 1500. It measures peak-to-peak AC voltage in ranges 
of 0-4, 14, 40, 140, 400, 1400 and 4000. Resistance ranges 
provide multiplying factors of X 1, X 10, X 100, X 1000, X 10k, 
X 100k, and X 1 megohm. Center-scale resistance readings 
are 10, 100, 1000, 10k, 100k, 1 megohm and 10 megohms. 
A db scale is also provided. The precision open y7-a 


and quality of this VTVM cannot be dup- 
$9450 


licated at this price. Shpg. Wt. 7-Ibs. 
e a é e eee 
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let you fill your exact needs 
from a wide variety 
of instruments 


HEATHKIT 20,000 OHMS/VOLT VOM KIT 

This fine instrument provides a total of 25 meter ranges 
on its two-color scale. It employes a 50 ua 44%” meter, and 
features 1% precision multiplier resistors. Requires no 
external power. Ideal for portable applications. Sensitivity 
is 20,000 ohms-per-volt DC and 5000 ohms-per-volt AC. 
Measuring ranges are 0-1.5, 5, 50, 150, 500, 1500 and 5000 
volts, AC and DC. Measures direct current in ranges of 
0-150 ua, 15 ma, 150 ma, 500 ma and 15 a. Resistance mul- 
tipliers are X 1, X 100 and X 10,000, with center-scale read- 
ings of 15, 1500 and 150,000 ohms. Covers oper mm- 
—10 db to +65 db. Easy to build and fun to 

use. Attractive bakelite case with plastic 

carrying handle. Shpg. Wt. 6 Ibs. 


High quality 
test gear you 
will be 
proud to own 


ETCHED 
CIRCUIT VTVM 


PICTURE TUBE 
CHECKER 


HEATHKIT RF SIGNAL GENERATOR KIT 

Even a beginner can build this prealigned signal generator, 
designed especially for use in service work. Produces RF 
signals from 160 kc to 110 mc on fundamentals in five bands. 
Covers 110 mc to 220 mc on calibrated harmonics. Low im- 
pedance RF output in excess of 100,000 microvolts, is con- 
trollable with a step-type and continuously variable atten- 
uator. Selection of unmodulated RF, modulated RF, or 
audio at 400 CPS. Ideal for fast and easy alignment of radio 
receivers, and finds application in FM and TV work as well. 
Thousands of these units are in use in service shops all 
over the country. Easy to build and a real = yonen se-8 
time saver, even for the part-time service 

technician or hobbyist. Shpg. Wt. 8 Ibs. $1950 


HEATHKIT LABORATORY RF GENERATOR KIT 

Tackle all kinds of laboratory alignment jobs with confidence 

by employing the LG-1. It features voltage-regulated B+, 

double shielding of oscillator circuits, copper-plated chassis, LABORATORY RF 
variable modulation level, metered output, and many other GENERATOR 
“extras'’ for critical alignment work. Generates RF signals 

from 100 kc to 30 mc on fundamentals in five bands. Meter 

reads RF output in microvolts or modulation level in per- 

centage. RF output available up to 100,000 microvolts, con- 

trolled by a fixed-step and a variable attenuator. Provision 

for external modulation where necessary. Buy and use this 

high-quality RF signal generator that may be — open 16-1 

depended upon for stability and accuracy. 

Shpg. Wt. 16 Ibs. 


HEATHKIT DIRECT-READING CAPACITY : . 4 CONDENSER 
METER KIT : R 2 CHECKER 
Here's a fast, simple capacity meter. A capacitor to be ASE . 
checked is merely connected to the terminals, the proper 
range selected, and the value read directly on the large 
we > 
4%” panel meter calibrated in mmf and mfd. MODEL CM-I 
Ranges are 0 to 100 mmf, 1,000 mmf, .01 mfd, 
.1 mfd full scale. Not affecte han - 
sn ~ oe . ~ ected by hand ca $9950 “IN CIRCUIT” 
eens Saye Vem © Soe CAPACI-TESTER 


VISUAL-AURAL 
SIGNAL TRACER 


e ' S eee HEATHKIT CONDENSER CHECKER KIT 


By DAYSTROM™ 
This handy instrument uses an electron beam “eye’’ tube 


. as an indicator to measure capacity in ranges of .00001 
are educational to .005 mfd, .5 mfd, 50 mfd and 1000 mfd. Also measures 
as well as functional resistance from 100 ohms to 5 megohms in —s_ pope 3 
two ranges. Checks paper, mica, ceramic 
and electrolytic capacitors. Selection of five $1950 
HEATHKIT “IN-CIRCUIT” CAPACI-TESTER KIT spapntss 9 ap aang «cee Mi a 
With the CT-1 it is no longer necessary to disconnect one HEATHKIT VISUAL-AURAL 
capacitor lead to check the part, you can check most ca- SIGNAL TRACER KIT 
pacitors for Yopen ter ‘'s bosightin the cirouit. Fast and Although designed originally for radio receiver work, the 
easy—to save your Meluatiie time inthe Service shop or lab. T-3 finds application in FM and TV servicing as well. Fea- 
Detects ope Capaeitors from about SO mmf up, so long as tures high-gain channel with demodulator probe, and low- 
the capacital IS gt ShuntediBy excessively tow resistance gain channel with audio probe. Traces signals in all sec- 
value. Will deteet short ‘capacitors up” 7 20 mfd (not tions of radio receivers and in many sections of FM and TV 
shunted by [@ss figm 10 @fims), (Dogs not detect leakage.) receivers. Built-in speaker and electron beam eye tube in- 
Employs 60°@ycles and MO" Megacyéle test frequencies. dicate relative gain, etc. Also features built-in noise locator 
Electron beam “‘eye’’ tube used as indicator. ope, 7-1 circuit. Provision for patching speakerand/or = yopet 1-3 
Compact, easy-to-build, and inexpensive. output transformer to external set. Shpg. Wt. 
Test leads included. Shpg. Wt.’5 Ibs. $795 9 Ibs. $7350 
° 
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HEATHKIT IMPEDANCE BRIDGE KIT 

The model IB-2A employs a Wheatstone Bridge, a Capacity 
Comparison Bridge, a Maxwell Bridge, and a Hay Bridge in 
one compact package. Measures resistance from 0.1 ohm 
to 10 megohms, capacitance from 100 mmf to 100 mfd, in- 
ductance from 0.1 mh to 100 h, dissipation factor (D) from 
0.002 to 1, and storage factor (Q) from 0.1 to 1000. A 100-0-100 
ua meter provides for null indications. The decade resistors 
employed are of 1% tolerance for maximum accuracy. Com- 
pletely self-contained. Has built in power supply, 1000-cycle 
generator, and vacuum-tube detector. Special two-section 
CRL dial insures convenient operation. Instruction manual 
has entirely new schematic that clarifies 
circuit functions in various switch positions. 
A true laboratory instrument, that will pro- 
vide you with many years of fine performance. 
Shpg. Wt. 12 Ibs. 


MODEL 1B-2A 


$593 


HEATHKIT “LOW RIPPLE” BATTERY 
ELIMINATOR KIT 

This modern battery eliminator incorporates an extra low- 
ripple filter circuit so that it can be used to power all the 
newest transistor-type circuits requiring 0 to 12 volts DC, 


BATTERY 
ELIMINATOR 


facilities 
at low cost 


REGULATED 
POWER SUPPLY 


and the new “hybrid'’ automobile radios using both tran- 
sistors and vacuum tubes. Its DC output, at either 6 or 12 
volts, contains less than.3% AC ripple. Separate output 
terminals are provided for low-ripple or normal filtering. 
Supplies up to 15 amps on 6 volt range or up to 7 amps on 
12 volt range. Output is variable from 0 to 8 or 0 to 16 volts, 
Two meters constantly monitor output volt- oper pe-s 

age and current. Will also double as a battery $3995 


charger. Shpg. Wt. 23 Ibs. 
. 


HEATHKIT ISOLATION TRANSFORMER KIT 
The model IT-1 is one of the handiest units for the service 
shop, home workshop or laboratory. Provides complete 
isolation from the power line. AC-DC sets may be plugged 
directly into the IT-1 without the chassis becoming “hot’’. 
Output voltage is variable from 90 volts to 130 volts allowing 
checks of equipment under adverse conditions such as low 
line voltage. Rated for 100 volt amperes con- — ope It-1 


tinuously or 200 volt amperes intermittently. 5 50 
16° 


Panel meter monitors output voltage. Shpg. 


Wt. 9 Ibs. 
By DAYSTROM 


are designed with high-quality, 
name-brand components to 
insure long service life 


HEATHKIT “Q” METER KIT 

At this price the laboratory facilities of a Q Meter may be 
had by the average service technician or home experi- 
menter. The Q Meter permits measurement of inductance 
from 1 microhenry to 10 milihenry, “Q"’ on a scale cali- 
brated up to 250 full scale, with multipliers of 1 or 2, and 
capacitance from 40 mmf to 450 mmf = 3 mmf. Built in 
oscillator permits testing components from 150 kc to 18 mc. 
Large 41%” panel meter is featured. Very handy for checking 
peaking coils, chokes, etc. Use to determine values of un- 
known condensers, both variable and fixed, compile data 
for coil winding purposes, or measure RF resistance. Also 
checks distributed capacity and Q of coils. 
No special equipment is required for cali- 
bration. A special test coil is furnished, along 
with easy-to-follow instructions. Shpg. Wt. 
14 Ibs. 


MODEL QM-1 
$4450 


HEATHKIT REGULATED POWER SUPPLY KIT 
Here is a power supply that will provide DC plate voltage 
and AC filament voltage for all kinds of experimental cir- 
cuits. The DC supply is regulated for stability, and yet the 
amount of DC output voltage available from the power 
supply can be controlled manually from 0 up to 500 volts. 
At 450 volts DC output, the power supply will provide up to 
10 ma of current, and provide progressively higher current 
as the output voltage is lowered. Current rating is 130 ma 
at 200 volts output. In addition to furnishing B+ the power 
supply also provides 6.3 volts AC at up to 4 amperes for 
filaments. Both the B+ output and the filament output are 
isolated from ground. Ideal unit for use in laboratory, home 
workshop, ham shack, or service shop. A ope ps-3 
large 4%” meter on the front panel reads out- 
put voltage or output current, selectable with $3550 
a panel switch. Shpg. Wt. 17 Ibs. 1d 
RADIO & TV NEWS 


Terrific values 


in amateur 


equipment! 


DX-40 TRANSMITTER 


HEATHKIT DX-20 CW TRANSMITTER KIT 

The Heathkit: model DX-20 “straight-CW"" transmitter fea- 
tures high efficiency at-low cost. It uses a single 6DQ6A 
tube in the final amplifier stage for plate power inp 

watts. A 6CL6 serves as crystal oscillator, with a 
rectifier. It is an ideal transmitter for the novice, as we 

the advanced-class CW operator. Single-knob band switch- 
ing is featured to cover 80, 40, 20, 15, 11 and 10 meters. Pi 
network output circuit matches various antenna impedances 


between 50 and 1000 ohms and reduces harmonic output. 


Top-quality parts are featured throughout, including 
“‘notted’’ transformers, etc., for long life. It has been given 
full “TVI"' treatment. Access into the cabinet for crystal 
changing is provided by a removable metal pull-out plug 
on the left end of the cabinet. Very easy to build from the 
complete step-by-step instructions supplied, even if you 
have never built electronic equipment before. If you ap- 
preciate a good, clean signal on the CW = ope. px-29 

bands, this is the transmitter for you! Shpg. $2095 

35°: 


Wt. 18 Ibs. 
thkit 
ea , Bis. 


By DAYSTROM 


are designed by 
licensed ham-engineers, 
especially for you 


HEATHKIT DX-40 PHONE AND CW 
TRANSMITTER KIT 

A most remarkable power package for the price, the new 
DX-40 provides both phone and CW facilities for operation 
on 80, 40, 20, 15, 11 and 10 meters. A single 6146 tube is 
used in the final amplifier stage to provide full 75 watt plate 
power input on CW, or control carrier modulation peaks up 
to 60 watts for phone operation. Modulator and power sup- 
plies are built right in and single knob bandswitching is 
combined with a pi network output circuit for complete 
operating convenience. The tight fitting cabinet presents 


DX-100 TRANSMITTER 


ne 


a most attractive appearance, and is desig 


shielding to minimize TVI. A 4-position switc 


convenient selection of three different crystals or a 
for external VFO. The crystals are reached through ac 
door at rear of cabinet. You can build this rig yourself 
MODEL DX-40 


564? 


be proud to show it off to your fellow hams. 
Get your DX-40 now for many hours of oper- 
ating enjoyment. Shpg. Wt. 25 Ibs. 


HEATHKIT DX-100 PHONE AND CW 
TRANSMITTER KIT 


Listen to any ham band between 160 mete 
and note how many DX-100 transmitters you hear! The 


0 meters 


enthusiasm with which it has been acce 
fraternity. No other transmitter ir 


high quality and real economy so effe 


D 
hg 


features a built in VFO, modul 

complete shielding to minimize | 

coupling to match impedances fro 

600 ohms. Its RF output is in excess of 100 

and 120 watts on CW, for a clean strong signal on 


Oo - 


san 


ham bands from 10 to 160 meters. Single-knob band switch- 
ing and illuminated VFO dial and meter face add real oper- 
ating convenience. RF output stage uses a pair of 6146 tubes 
in parallel, modulated by a pair of 1625's. High quality com- 
ponents are used throughout, such as “potted"’ transformers, 
silver-plated or solid coin silver switch terminals, aluminum 
heat-dissipating caps on the final tubes, copper plated 
chassis, etc. This transmitter was designed opet px-100 
exclusively for easy step-by-step assembly. 

Shpg. Wt. 107 Ibs. $18950 


FUNCTIONAL DESIGN... 
The transmitters described on thi 
signed for the ham, by hams who 
tures are desirable and needed. T 
ience, and add 

ham shack. 
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Automatically turns off 
transmitter and gives 
visual signal 


“AUTOMATIC” 
CONELRAD ALARM 


“Q"' MULTIPLIER 


HEATHKIT “AUTOMATIC” CONELRAD 


ALARM KIT 

This conelrad alarm works with any radio receiver; AC-DC- 
transformer operated—or battery powered, so long as the 
receiver has AVC. Fully complies with FCC regulations for 
amateurs. When the monitored station goes off the air, the 
CA-1 automatically cuts the AC power to your transmitter, 
and lights a red indicator. A manual “reset'’ button reacti- 
vates the transmitter. Incorporates a heavy-duty six-ampere 
relay, a thyratron tube to activate the relay, and its own 
built-in power supply. A neon lamp shows that the alarm is 
working, by indicating the presence of B+ in the alarm cir- 
cuit. Simple toinstall and connect. Your transmitter plugs into 
an AC receptacle on the CA-1, and a cable connects to the 
AVC circuit of a nearby receiver. A built-in sensitivity con- 
trol allows adjustment to various AVC levels. Receiver 
volume control can be turned up or down, without affecting 
alarm operation. Builda HeathkitCA-1inone ope car 
evening and comply with FCC regulations 5 
now! Shpg. Wt. 4 Ibs. 513? 


HEATHKIT “Q” MULTIPLIER KIT 


The Heathkit Q Multiplier functions with any AM receiver 
having an IF frequency between 450 and 460 KC, that is 
not “AC-DC”’ type. It derives its power from the receiver, 
and needs only 6.3 volts AC at 300 ma (or 12 VAC at 150 
ma) and 150 to 250 volts DC at 2 ma. Simple to connect 
with cable and plugs supplied. Adds additional selectivity 
for separating signals, or will reject one signal and eliminate 
heterodyne. A tremendous help on crowded phone and 
CW bands. Effective Q of 4000 for sharp ‘‘peak"’ or ‘‘null’’. 
Tunes any signal within IF band pass without changing the 
main receiver tuning dial. A convenient tuning knob on the 
front panel with vernier reduction between the tuning knob 
and the tuning capacitor gives added flexibility in operation. 
Uses a 12AX7 tube, and special high-Q shielded coils. In- 
structions for connecting to the receiver and operation are 
provided in the construction manual. A worthwhile addition 
to any communications, or broadcast receiver. It may also be 
used with a receiver which already has a crystal filter to 
obtain two simultaneous functions, such as 

peaking the desired signal with the crystal MODEL QF-1 
filter and nulling an adjacent signal with the $995 
Q Multiplier. Shpg. Wt. 3 Ibs. 


An ideal receiver 
for the beginning 
ham or short 
wave /istener 


HEATHKIT GRID DIP METER KIT 


A grid dip meter is basically an RF oscillator for determining 
the frequency of other oscillators, or of tuned circuits. 
Extremely useful in locating parasitics, neutralizing, identi- 
fying harmonics, coil winding, etc. Features continuous 
frequency coverage from 2 mc to 250 mc, with a complete 
set of prewound coils, and a 500 ua panel meter. Front panel 
has a sensitivity control for the meter, and a phone jack for 
listening to the ‘‘zero-beat.'’ Will also double as an absorp- 


tion-type wave meter. Shpg. Wt. 4 Ibs. 
MODEL GD-18 

Low Frequency Coil Kit: Two extra plug-in 
coils to extend frequency coverage down to $9" 


350 kc. Shpg. Wt. 1 Ib. No. 341-A. $3.00 


HEATHKIT ALL-BAND COMMUNICATIONS. 
TYPE RECEIVER KIT 


This communications-receiver covers 550 kc to 30 mc in 
four bands, and provides good sensitivity, selectivity, and 
fine image rejection. Ham bands are clearly marked on an 
illuminated dial scale. Features a transformer-type power 
supply—electrical band spread—antenna trimmer—head- 
phone jack—automatic gain control and beat frequency 
oscillator. Accessory sockets are provided on the rear of 
the chassis for using the Heathkit model QF-1, Q Multiplier. 
Accessory socket is handy, also, for operating other devices 
that require plate and filament potentials. Will supply +250 
VDC at 15 ma and 12.6 VAC at 300 ma. Ideal 
for the beginning ham or short wave listener. MODEL AR-3 
Shpg. Wt. 12 Ibs. $995 
(Less cabinet) 


Cabinet: Fabric covered cabinet withalumi- 
num panel as shown, Part no. 91-15A. Shpg. 
Wt. 5 Ibs. $4.95. 


Heathkits... 


By DAYSTROM 
are outstanding in performance 
and dollar value 
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HEATHKIT REFLECTED POWER METER KIT 


The Heathkit reflected power meter, model AM-2, makes an 
excellent instrument for checking the match of the antenna 
transmission system, by measuring the forward and reflected 
power or standing wave ratio. The AM-2 is designed to 
handle a peak power of well over 1 kilowatt of energy and 
may be left in the antenna system feed line at all times. 
Band coverage is 160 meters through 2 meters. Input and 
output impedances for 506F oh mMiines. Noexternal power 
required for operation. Meter indiéates percentage forward 
and reflected power, and Standing wave ratiofrom 1:1 to6:1. 
Another application for the AM-2 is matching impedances 
between extiters Or R.F. Sources and grounded grid am- 
plifiers. Pawer losses Between tramsmitter output and 
antenna tumér may be very easily Computed by inserting 
the AM-2 in the line connecting the two. No wap a on loss is 
introduced { into the feeder system, due to the fact that the 

AM-2 is a portion of coaxial line in series with the feeder 
system and no internal connections are actually made to 
the line. Complete circuit description and 
operation instructions are provided in the 
manual. Cabinet size is 7-3/8" x 4-1/16" x 
4-5/8”. Can be conveniently located at opera- 
ting position. Shpg. Wt. 3 Ibs. 


Heathkits... 


By DAYSTROM™ 


MODEL AM-2 


5] » iis 


are the answer for your electronics 
hobby. 


HEATHKIT BALUN COIL KIT 

The Heathkit Balun Coil Kit model B-1 is a convenient 
transmitter ac ory, which has the capability of matching 
unbalanced coax lines, used on most modern transmitters 
ines of either Jor 300 Ohms impedance. Design 
of the bifilapweund balu@#éoils wil l@nabie transmitters with 
unbalanced Output to operate into balanced transmiss 
line, such aS USed With dipoles, folded dipoles, or any ba 
anced antenma System. The balun coifSetGan be used with 
transmitter$ an@ #eceivers without eoigement over the 
frequency f@nge Of 80 through 10 meterSyand will easily 


er inouts 2 


s up to 250 watts. Cabinet 


to balan 


MODEL 8-1 


$95 


7 gq? 4 ~~ 
jare by 5° deep and it may 


e from the tr smitter or 


HEATHKIT 6 OR 12 VOLT VIBRATOR 
POWER SUPPLY KITS 


wer Y iain fe) 
or even miniature ters 
> used with conventional 6 or 12.vol 
ats, automobiles, light aircraft, or any field 
volts DC ot 
fore than one power suppl y ® 
connected in parallel for in- & vou 
t capacity atthe same output yong, yp-1-4 
ng is provided in the kit, in- 12 VOUT 
a vibrator, MODEL vP-1-12 


-e ssary bufter 
$795 Each 
e 


ch unit provides 260 


voltage. Ev 
cluding a vibré at yr transformer, 
6X4 or 12X4 rec tifier, and the nec 
capacitor, hash filter, and output filter ca- 


pacitor. Shpg. Wt. 4 Ibs. 


HEATHKIT VARIABLE FREQUENCY 
OSCILLATOR KIT 
Enjoy the convenience and flexibility of VFO operation by 
obtaining the Heathkit model VF-1 Variable Frequency 
Oscillator. Covers 160-80-40-20-15-11 and 10 meters with 
three basic oscillator frequencies. Better than 10 volt aver- 
age RF output on fundamentals. Plenty of output to drive 
most modern transmitters. It features voltage regulation 
for frequency stability. Dial is illuminated for easy reading. 
Vernier reduction is used between the main tuning ane 
and the tuning condenser. Requires a power source of 
only 250 volts DC at 15 to 20 miliamperes and 6.3 volts AC at 
0.45 amperes. Extra features include copper-plated chassis, 
ceramic coil forms, extensive shielding, etc. High quality 
parts throughout. VFO operation allows you to move ee 
from under interference and select a portion of the band you 
want to use without having to be tied down to only two or 
three frequencies through use of crystals. ‘Zero in’’ on the 


other fellow’s signal and return hisCQ on his own frequency! 
Crystals are not cheap, and it takes quite a number of them 
to give anything even approaching comprehensive coverage 
MODEL VF-1 


T. 


of all bands. Why hesitate? The model VF-1 
with its low price and high quality will add 
more operating enjoyment to your ham ac- 
tivities. Shpg. Wt. 7 Ibs. 


Insure your 

“on the air”’ 
performance with 
these fine accessories. 


VARIABLE FREQUENCY 
OSCILLATOR 


BALUN COIL SET 
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HEATHKIT ELECTRONIC 
IGNITION ANALYZER KIT 


Previous electronic experience is not necessary to build 
this fine ignition analyzer. The construction manual sup- 
plied has complete step-by-step instructions plus large 
pictorial diagrams showing the exact placement and value 
of each component. All parts are clearly marked so that 
they are easily identified. The |A-1 is an ideal tool for engine 
mechanics, tune-up men, and auto hobbyists, since it traces 
the dynamic action of voltage in an ignition system on a 
cathode-ray tube s¢reen. The Waveform prodiiced is affect- 
ed by the condition of the coil, cOndenSer, points, plugs, 
and ignition wiring, so if€an be afalyzed and used as a 
“sign-post'’ to ignition system performance. This analyzer 
will detect inequality of Spark intensity, a poor spark plug, 
defective plug wiring, breaker-point bounce, an open con- 
denser, and allow setting of dwell-time percentage for the 
points. An important feature of this instrument is its ability 
to check dynamic performance, with the engine in opera- 
tion (400 to 5000 RPM). It will show the complete engine 
cycle, or only one complete cylinder. Can be used on all 
types of internal combustion engines where 
breaker-points are accessible. Use it on auto- MODEL IA-1 
mobiles, boats, aircraft engines, etc. Shpg. $f 95 
Wt. 18 Ibs. 


IGNITION 
ANALYZER 


Kit includes everything 
you need for 
construction — even 
batteries! 


RADIATION COUNTER 


ENLARGER TIMER 


HEATHKIT PROFESSIONAL 
RADIATION COUNTER KIT 


This Heathkit professional-type radiation counter is simple 
to build successfully, even if you have never built a kit 
before. Complete step-by-step instructions are combined 
with giant-size pictorial diagrams for easy assembly. By 
“building it yourself’’ you can have a modern-design, pro- 
fessional radiation counter priced far below comparable 
units. Provides high sensitivity with ranges from 0-100, 600, 
6000 and 60,000 counts-per-minute, and 0-.02, .1, 1 and 
10 miliroentgens-per-hour. Employs 900-volt bismuth tube 
in beta/gamma sensitive probe. Probe and 8-foot expand- 
able cable included in kit price, as is a radiation sample for 
calibration. Use it in medical laboratories, or as a prospect- 
ing tool, and for civil defense to detect radioactive fallout, 
or other unknown radiation levels. Features a selectable 
time constant. Meter calibrated in CPM or mR/hour in 
addition to “beep”’ or ‘‘click’’ from panel-mounted speaker. 
Prebuilt ‘‘packaged"’ high voltage power supply with re- 
serve capacity above 900 voit level at which it is regulated. 
Merely changing regulator tube type would allow use of 
scintillation probe if desired. Employs five 
tubes (plus a transistor) to insure stable and 
reliable operation. Kit price includes bat- 
teries. Shpg. Wt. 8 Ibs. 


Heathkits... 


By DAYSTROM 


MODEL RC-1 


719° 


are supplied with comprehensive 
instructions that eliminate costly 
mistakes and save valuable time 


HEATHKIT ENLARGER TIMER KIT 


The ET-1 is an easy-to-build electronic device to be used 
by amateur or professional photographers in timing enlarger 
operations. The calibrated dial on the timer covers 0 to 1 
minute, calibrated in 5-second gradations. The continu- 
ously variable control allows setting of the “on'’ cycle of 
your enlarger, which is plugged into a receptacle on the 
front panel of the ET-1. A ‘safe light'’ can also be plugged 
in so that it is automatically turned ‘‘on"’ when the enlarger 
is turned “off.'’ Handles up to 350 watts with built-in relay. 
All-electronic timing cycle insures mraximum accuracy. 
Timer does not have to be reset after each cycle, merely 
flip lever switch to print, to repeat time cycle. A control is 
provided for initial calibration. Housed in a 
compact plastic case that will resist attack 
of photographic chemicals. A fine addition 
to any dark room. Shpg. Wt. 3 Ibs. 


a 


HEATHKIT BATTERY TESTER KIT 


The BT-1 is a special battery testing device that actually 
“loads’’ the battery under test (draws current from it) while 
it is being tested. Weak batteries often test “‘good’’ with an 
ordinary voltmeter but the built-in load resistance of the 
BT-1 automatically draws enough current from the battery 
to reveal its true condition. Simple to operate with ‘‘good- 
weak-replace"’ scale. Tests all kinds of dry cell batteries 
within ranges of 0-15 volts and 0-180 volts. Slide switch 
provides for either 10 ma or 100 ma load, depending on 
whether you're testing an A or B battery. Not only deter- 
mines when battery is completely exhausted, but makes 
it possible to anticipate failure by noting weak condition. 
Ideal for testing dry cell hearing aid, flash- 

light, portable radio, and model airplane bat- yong gt) 
teries. Test batteries in a way your customers 

can understand and stimulate battery sales. $p50 
Shpg. Wt. 2 Ibs. 
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BROADCAST BAND RADIO 


HEATHKIT CRYSTAL RADIO KIT 


The Heathkit model CR-1 crystal radio is similar to the 
“crystal sets’ of the early radio days except that it has been 
improved by the use of sealed germanium diodes and effi- 
cient “high-Q"’ coils. The sealed diodes eliminate the 
critical “cats whisker’ adjustment, and the ferrite coils are 
much more efficient for greater signal strength. Housed in 
a compact plastic box, the CR-1 uses two tuned circuits, 
each with a variable tuning capacitor, to select the local 
station. It covers the broadcast band from 540 to 1600 kc. 
Requires no external power whatsoever. This receiver could 
prove valuable to emergency reception of civil defense 
signals should there be a power failure. The low kit price 
even includes headphones. Complete step-by-step instruc- 
tions and large pictorial diagrams are supplied for easy 
assembly. The instruction manual also provides the builder 
with the basic fundamentals of signal recep- 


tion so that he understands how the crystal MODE @-1 
receiver functions. An interesting and valu- $795 
able ‘‘do-it-yourself’’ project for all ages. 

Shpg. Wt. 3 Ibs. 


Heathkits... 


By DAYSTROM 


are easy and fun to build, 
and they /et you /earn 
by “‘doing -it- yourself” 


HEATHKIT TRANSISTOR PORTABLE RADIO KIT 


Heath engineers set out to develop a “universal'’ AM 
radio, suitable for use anywhere. Their objective was a 
portable that would be as much “at home"’ inside as it is 
outside, and would feature top quality components for high 
performance and long service life. The model XR-1 is the 


Now you can have radio 

wherever you go— 
with the portable 

that plays anywhere! 


result of these efforts. Six name-brand (Texas Instrument) 
transistors were selected for extra good sensitivity and 
selectivity. A 4” by 6” PM speaker with heavy magnet was 
chosen to insure fine tone quality. The power supply was 
designed to use six standard size “D"’ flashlight cells be- 
cause they are readily available, inexpensive, and because 
they afford extremely long battery life (befween 500 and 
1000 hours); Gest$ you AG more tO operate from batteries 
than what yOu pay for opetating a Small table-model radio 
from the power tine. An Unbreakable molded plastic was 
selected fof Gabinet material because of if§ durability and 
striking beatity. Circuit is compact @nd efficient, yet com- 
ponents ar@ not excessively"¢rowded. Transformers are 
prealigned so it is ready for service as soon as construction 
is completed. Has built in rod-type antenna 
for reception in all locations. Cabinet dimen- 
sions are 9” L x 8” H x 3%” D. Comes in holi- 
day gray, with gold-anodized metal speaker 
grille. Compare this portable, . feature 
by feature, to all others on the market, and 
you'll appreciate what a tremendous dollar 
value it represents! Shpg. Wt. 4 Ibs. 


MODEL XR-1 


$34% 


(Less botteries) 
(With cabinet) 


HEATHKIT BROADCAST BAND RADIO KIT 


This table-model broadcast radio is fun to build, and isa 
fine little receiver for your home. It covers the standard 
broadcast band from 550 to 1600 kc with good sensitivity 
and selectivity. The 5%” PM speaker provides surprisingly 
good tone quality. High-gain IF transformers, miniature 
tubes, and a rod-type built in antenna, assure good recep- 
tion in all locations. The power supply is transformer 
operated, as opposed to many of the economy “AC-DC"’ 
types. It's easy to build from the step-by-step instructions, 
and the construction manual includes information on oper- 
ational theory, for educational purposes. Your success is 
assured by completely detailed information 
which also explains resistor and capacitor 


: ; MODEL BR-2 
color codes, soldering techniques, use of 
tools, etc. A signal generator is recom- 5185 
mended for final alignment. Shpg. Wt. 10 Ibs. 
Cabinet: Fabric covered cabinet with {less cabinet) 


aluminum panel as shown. Shpg. Wt. 5 Ibs. 
Part no. 91-9A. $4.95. 
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protects against possible | detects electrolysis 
explosion and fire from a | —) currents which cause 
undetected fuel vapor i y deterioration of 
| A) fittings on your boat 


FUEL VAPOR ELECTROLYSIS 
DETECTOR DETECTOR 


indicates condition 
and charge of batteries 
for safe cruising 


BATTERY CHARGE R.F. POWER 
INDICATOR METER 


HEATHKIT FUEL VAPOR DETECTOR KIT cause gradual corrosion and deterioration of the propeller 


or other metal fittings below the water line. It is particularly 
Protect your boat and its passengers against fire or ex- helpful whemeinsteling eleetsicalpequipmentsof any kind, 
plosion from undetected fuel vapor by building and using or to determine proper polarity when Bower is obtained 
one of these fine units. The Heathkit Fuel Vapor Detector from a shore supply. Easy-to-build, the M@ddlED-1 consists 
indicates the presence of fumes on a three-color “safe- of a hermetically-sealed, waterproof meter, Special sensing 
dangerous’' meter_scale and immediately shows if it is safe plate, and sufficient wireto TnStall, inelding the necessary 
to start the engine. A pilot tight on the front pane! shows hardware. Mounts on instrument panel 
when the detector iS operating, and it Gan Be left on con- where it cam be easily S€ememRequines HO poor: £p.1 
tinuously, of just USed intermittently. A panel contro! en- power for operation, and Qives instant warn- 
abies initial calibration of the defector when installed. ing to guard your boat for a lifetime. Shpg. $995 
Features a hermeti¢ally-Sealed meter with Chrome bezel, Wt. 2 Ibs 
and a chrome-plated braSS_panel. It is very 6 volt 
simple to build andinstall even by OMe NOt MODEL FD-1-6 
having previous experience. Models FD-1-6 12 volt HEATHKIT RF POWER METER KIT 
iolts DC) an [)-1-1 volt ) -]- 
song p batialining Viale combos gored The Heathkit RF Power Meter Kit is designed to sample the 
ages ic é eee $3595 RF field in the vicinity of your transmitter, whether it be 
in every detail, even to the inclusion of a spare Seagate ition 4 dene elie china 
detector unit. Shpg. Wt. 4 Ibs. sare marine + MOONS, ned Output ete r is merely placed in 
ome location close > transmitter, to pick up RF radia- 
equires no batteries, electricity, 
the transmitter. It provides you with 
le sing indica of transmitter operation. You can 
HEATHKIT BATTERY CHARGE INDICATOR KIT sasily detect if power is dropping off by comparing present 


The Heathkit model Cl-1 Marine Battery Charge Indicator s with past ones. Operates with any trans- 
tput frequencies between 100 kc and 250 


has been designed especially for the boat owner, although nitter having outpu 

it has found use in service stations, power stations, and jless of power. Sensitivity is 0.3 volts RMS full 
radio stations where banks of batteries are kept in reserve , and a special control on the panel allows for further 
for emergency power. It is intended to replace the hydro- stment of the sensitivity. Meter is a 200 ua unit, mounted 
meter method of checking storage batteries, and to elimi- e-plated brass panel. The’entire PM-1 measures 
nate the necessity for working with acid in small, below- Wx 6%” L x 2” D. An easy way to put 
decks enclosures. Now it is possible to cheek as few as one, your mind at ease concerning transmitter 
or as many as eight stofage batteries, merely by turning operation. Shpg. Wt. 2 Ibs. $14%5 
the switch and watehing the meter. A glance at the meter 

tells you instantly wheth@r your batteries @re sufficiently 


charged for safe cruising. Dimensions are 2-7 /8°W x.5-11 /16” e 

H x 2” D. Operates on either 6 or 12 volt systems using lead- q i T 

acid batteries, regardless of size. Simple in- 

stallation can be accomplished by the boat MODEL Crt a fi : $ eee 


owner in fifteen minutes. Shpg. Wt. 3 Ibs. $16 Ss ease tnem 
° 


MODEL PM-1 


now offer you completely 


HEATHKIT ELECTROLYSIS DETECTOR KIT modern marine equipment with 


The Heathkit model ED-1 Electrolysis Detector indicates outstanding design features 
the extent of electrolysis currents between the boat's 
common cround and underwater fittings, except on boats 
having metal hulls. These currents, undetected, could 
RADIO & TV NEWS 


HEATHKIT TRANSISTOR 
RADIO DIRECTION FINDER KIT 


The Heathkit Transistor Radio Direction Finder model DF-1 
is a self-contained, self-powered, 6-transistor super heter- 
odyne broadcast radio receiver incorporating a directional 
loop antenna, indicating meter, and integral speaker. It is 
designed to serve primarily as an aid to navigation when 
out of sight of familiar landmarks. It can be used not only 


aboard yachts, fishing craft, tugs, and other vessels which 

navigate cing sight t also for 

the hunter, Hike®, Gampeg etc. It is 
‘MAS i 


powered bya & 


with the kit). 3 
band from 549 
radio. A direc 


broadcast 
a portable 
corporated 
a fix ona 


station and a 1 ma meter serves as the null and tuning 
indicator. The controls consist of: tuning, volume and power 
(on-off), sensitivity, heading indicator (compass rose) and 
bearing indicator (antenna index). Overall dimensions 
are 7%" W x 5%" H x 5%” D. Supplied with 

slip-in-place mounting brackets, which allow MODEL OF-1 
easy removal from ship bulkheads or other $5,495 
similar places. Shpg. Wt. 5 Ibs. ° 


eathkits... 
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TRANSISTOR 
RADIO DIRECTION FINDER 


HOW CAN YOU MISS? 


The Heath Company maintains a technical consultation 
service, should you experience some sort of difficulty in 
construction or operation. Although only a very small per- 
centage of our customers ever have occasion to use this 
passing middleman service (usually only beginners in electronics) it is still 
e reassuring to know that technical help is available when 
profits on to you needed. A service. department is also available, should 
ee you wish a complete factory check of operation and align- 

} ment or repair. After you build your first Heathkit you'll 
realize how easy it is. 


Free Catalog 


Send for this 
informative booklet 


are sold only by direct mail, 


listing more than 
100 “do-it-yourself” kits. 


Pioneer in 


“do-it-yourself” 
electronics 


ORDER ap cas anaes oenitcton 
CO Parcel Post 
BLANK ee ag 


jitees elded to change SE Ge er State 

iuaraden me . (PLEASE PRINT) CD) Best Way 
pee ( ) check ( ) 

money order for. 

Please ship C.0.0.( ) posta QUANTITY ITEM MODEL NO. PRICE 
enclosed for__ ___. pounds. 

On Express orders do not —- 

transportation y 

be collected by the express agency 

at time of delivery. 


ON PARCEL POST ORDERS in- 


F.0.B. Benton Harbor, Mich. POSTAGE 
(CO SEND FREE Heathkit Catalog 


TOTAL 


March, 1958 


S$ 1957 passed into limbo, the almost uni- 
versal and dominant subject of the record 

industry was the monogroove stereo disc. 
That the stereo disc should become such a 
matter of prominence is not surprising— 
after all, as the most aesthetically satisfac- 
tory means of musical reproduction, the 
stereo disc carries within itself the seeds of a 
great new industry. 

What was a little surprising, however, was 
the rapid acceleration of interest and fast- 
moving developments in the stereo disc dur- 
ing the last few weeks of the year. Supposed- 
ly, the various types of stereo discs were 
under study and discussion by various indus- 
try groups, with the avowed purpose of de- 
termining which system was the best and 
most desirable. On the results of these studies 
an industry-wide meeting was to be held and 
the system of choice was to be voted as the 
universal standard for stereo disc recording. 
By the time you read this, that meeting may 
have taken place and the stereo disc standard 
may be a reality. If this has happened .. . 
it is much sooner than anyone anticipated. 

A little background on this may be of in- 
terest to you. When the Westrex and Lon- 
don stereo discs were demonstrated at the 
October AES convention in New York, all 
the record companies who were members of 
the RIAA, resolved that there would be no 
repetition, with the stereo disc, of the disas- 
trous situations imposed on company and 
public in the early days of the LP record. The 
internecine “speed war” of that period had 
the industry and the public in an uproar and 
before the “war’’ was ended, a great deal of 
money was lost and, along with it, a great 
deal of public good-will. So the idea of an 
industry-wide approach and a mature and 
intelligent handling of the stereo disc was 
greeted on all sides with approbation. Oh, 
there were cynical eyebrows raised . . . there 
were those who felt that the record industry 
was, to put it mildly, “highly competitive” 
and that the “dog-eat-dog” participants 
would make strange bedfellows indeed! 

In spite of this, the industry kept its resolve 
and the stereo program got under way with- 
out any defections. Everything seemed to go 
along smoothly and then the first chinks in 
the armor began to appear. Rumors began 
to circulate that so-and-so was favoring the 
Westrex system or that such-and-such was 
“definitely” going to switch to the London 
system, etc., etc. Soon, some of the rumors 
began to have some foundation and the pres- 
sures began to build up and then the stereo 
“peace pact” was rudely shaken by a story 
which appeared in the show business weekly 
“Billboard.” Audio Fidelity Records, a small 
independent record company well-known in 
hi-fi circles, announced that it was issuing 
the first stereo disc and that it would be cut 
in the Westrex system. In a later story in 
“Retailing Daily,” this announcement was 
expanded to the point where the company 
was issuing 11 stereo discs in January 1958, 
all in the Westrex system. This was quickly 
followed by Fairchild announcing the avail- 
ability of a stereo cartridge and arm to play 
Westrex-type stereo discs. 

After some of the smoke cleared away, 
there were some modifications of the original 
stories concerning the discs, with phrases like 
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“misquote” being bandied about. Audio 
Fidelity contended that it had merely made 
the disc as an investigational tool for use by 
pickup manufacturers. Whatever the reason, 
it did indeed furnish a means of demonstrat- 
ing stereo cartridges and Fairchild quickly 
took advantage of this fact. Not long after- 
wards, Pickering & Co. demonstrated its 
stereo cartridge which also espoused the 
Westrex cause. Pickering emphasized how- 
ever, that the cartridge was not commercially 
available and that it intended to wait the 
outcome of the industry meeting on stereo 
standards and to abide by whatever standard 
was chosen. But still the snowball was rolling 
. . . it was purported that stereo cartridges 
were in the works at Brush, Electro-Voice, 
and Webcor, and, in all cases, they were to be 
utilized with the Westrex system. 

Your reporter was very kindly invited to 
Fairchild’s \aboratories where I was fortunate 
enough to hear a stereo disc demonstration 
The Fairchild stereo disc playback equipment 
is quite interesting. The arm used is the large 
studio turret head type which is found in 
many broadcasting stations. The cartridge 
is a novel design, utilizing two moving coils 
to pick up the “45-45” groove modulations 
of the Westrex system. Reduced to its most 
simple geometry, the Westrex system can be 
likened to two vertical channels. In the Fair- 
child cartridge there is a very clever “de- 
coupling” or isolation circuit which is used to 
separate the left and right channels. With 
this design the claimed cross-modulation fig- 
ures are on the order of minus 30 db and as 
I listened to the Audio Fidelity stereo disc 
and to some of the original Westrex material 
which was used at the AES convention, from 
audible evidence at least, this figure would 
seem realistic. 

The Audio Fidelity disc turned out to be 
quite good. One side was the well-known 
“Dukes of Dix‘eland” and the other side was 
devoted to steam railroad sounds. The left- 
right separation was gocd although, as a 
whole, the directionality feature was over- 
done. Frequency and dynamic range seemed 
quite normal and I was again imoressed by 
the very good signal-to-noise ratio of the 
stereo disc. The Fairchi'd stereo cartride is 
at present quite a bit larger than its conven- 
tional 225 units and for this reason the large 
studio arm is used. Engineering on the stereo 
unit is continuing with a view towards re- 
ducing the size to normal limits but the 
present arm and cartridge works very well 
and it is actually available to those affluent 
people who can afford the rather breathtak- 
ing 250 dollar price tag. But, then, there are 
always those who want to be “fustest with 
the mostest.” 

Pickering & Co. was also kind enough to 
invite me to a stereo demonstration .. . in 
fact I attended two separate demonstrations. 
One, the first, was held at the Pickering lab- 
oratories and the other was at the Park 
Sheraton Hotel in New York in company 
with many worthy cohorts from the hi-fi 
press corps. Of the two, I was impressed most 
of all by the private demonstration, because 
Pickering had set up its stereo demonstration 
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in a room closely approximating normal liv- 
ing room dimensions and the room was 
treated with draperies and carpeting greatly 
aiding the stereo reproduction. The playback 
system may be of interest . . . each channel 
was a Marantz preamp feeding into a 60-watt 
McIntosh and this driving a large infinite 
baffle with 15” Wharfedale speaker for the 
woofer and crossing over at 400 cycles into 
the new model of Pickering’s large electro- 
static speaker. A standard Garrard transcrip- 
tion turntable was used to spin the disc and 
a conventional Pickering 190D arm was used 
for the Pickering stereo cartridge. The arm 
and cartridge was Pickering’s real surprise 
.. . it was evident that the engineering and 
development was very well advanced. The 
cartridge was roughly the same size as a 
standard Pickering “Fluxvalve” and the arm 
a completely standard production unit. The 
cartridge itself employs the principle of two 
moving irons with, of course, a means of de- 
coupling for minimum cross-modulation. The 
cartridge utilizes a one-half mil stylus and 
tracks at approximately two grams. Picker- 
ing advised me that tests had been conducted 
with the cartridge in a changer, in which a 
one mil stylus is used at a stylus force of 4 
or 5 grams. The significant thing here, of 
course, is that Pickering’s cartridge has al- 
ready been reduced to dimensions sufficiently 
small for use in standard hi-fi equipment. 

I listened once again to the Audio Fidelity 
disc and to some Westrex material. The re- 
sultant reproduction was absolutely first rate 
and, in fact, the Westrex material which quite 
frankly had sounded pretty poor and was 
very noisy at the AES convention, was ex- 
cellent in this demonstration. The Audio 
Fidelity disc displayed all of the stereo vir- 
tues with the Pickering cartridge and since 
this was a brand new pressing, the signal-to- 
noise ratio was very good. 

This business of signal-to-noise ratio on the 
stereo disc, is to me, one of the most attrac- 
tive features of the whole process. You must 
remember that a stereo disc, in common with 
any disc, is cut from a master tape and in the 
whole recording process from the lacquer 
master to the production stamper, you've 
still only had a one-time duplication. Thus 
the hiss level of a high quality vinylite record 
in new condition is generally not too far re- 
moved from the hiss level of the master tape. 
In other words, given first-rate playback 
equipment and a good stereo disc, it is likely 
to have less hiss than a commercial stereo 
tape dub. 

The Pickering demonstration at the Park 
Sheraton was very well attended and, al- 
though the acoustical environment was not 
as good as in Pickering’s plant, the demon- 
stration was quite impressive and well re- 
ceived. In fact, there were a number of 
comments from the audience that the stereo 
disc equipment and the resultant demonstra- 
tion seemed to be of more than acceptable 
commercial quality and when would the play- 
back equipment become available. This at- 
titude is really the crux of this whole matter. 
As noted, Pickering says that it will await 
the outcome of the industry decision before 
going into production on any cartridge. Most 
other manufacturers say the same thing. Yet 
for all the laudable intentions of avoiding 
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industry strife, most seem to be paying little 
more than lip service to the idea. After all, 
developmental engineering costs money and 
it may be assumed that since virtually all the 
manufacturers working on a stereo cartridge 
have based their prototypes on the Westrex 
system, they are taking what amounts to a 
“calculated risk” that the Westrex system 
will indeed become the industry standard. 
Thus, as it stands now, there are some cau- 
tious souls who say that anything is possible, 
that there hasn’t been sufficient time to 
properly evaluate the merits of the various 
stereo disc systems. They caution against 
rushing into a system which may look good 
on the surface but which may present unfore- 
seen problems, such problems being thrust 
upon the hapless consumer. This reporter is 
all for precise and thorough investigation, but 
must frankly admit that I agree with many 
of the people at the Pickering demonstration, 
that what we heard was without any question 
“commercial.” One thing is certain . . . the 
industry has a tremendous stake in the stereo 
disc. There are those who feel, and I think 
quite rightly, that the stereo disc will be the 
ticket to that magic land of the “mass hi-fi 
market.” I think it is fairly safe to say that 
with the advent of the stereo disc, the hi-fi 
movement will enter its golden age and the 
real hi-fi boom will begin. Let me hasten to 
add that I believe all aspects of hi-fi will 
benefit therefrom, including stereo on tape. 

Tape still has inherent advantages as a 
stereo medium over disc and in the improve- 
ments and modifications which are sure to 
come, the co-existence of tape and disc is rea- 
sonable to expect. It is also highly probable 
that the advent of the stereo disc will hasten 
research and development towards the ulti- 
mate goal of true three-channel stereo on 
tape. In summing up, unless some unforeseen 
problem crops up, the “ground swell” of the 
equipment manufacturers’ development of 
Westrex type stereo cartridges, will exert 
pressure for an early decision on the stereo 
disc standard and I will be one very surprised 
guy if at the next New York Hi-Fi Show, 
there isn’t a plentitude of stereo discs and 
cartridges for their playback! 

(Unless otherwise indicated all discs re- 
viewed are 12-inch, 334 rpm long play with 
RIAA playback equalization. Note: Prices 
quoted are those in effect when records were 
received and are subject to change.) 


BARTOK 

VIOLIN CONCERTO 
Yehudi Menuhi violinist, with Min- 
neapolis Symphony Orchestra conducted 
by Antal Dorati. Mercury MG50140. 
Price $3.98. 

This is, without question, the outstanding 
violin concerto recording of the past few sea- 
sons. The score is sheer magnificence, a musi- 
cal distillation of the genius that is Bartok. 
Menuhin displays an extraordinary affinity 


for the work, most sensitively attuned to its | 
demands, and Dorati, dedicated pupil of Bar- | 


tok, honors his mentor with a brilliant per- 
formance. I was fortunate enough to hear 
the concert performance of this work at Car- 
negie Hall, on the occasion of a_ special 


all-Bartok program for Hungarian Relief. | 
Menuhin, Dorati, and the Minneapolis were 


tremendous and richly deserved the accolades 
the music critics lavished upon them in the 
morning papers. 

But the critics missed the best perform- 
ance! The same night about an hour after 
the concert, at approximately midnight, 
Menuhin once again took bow in hand, Do- 
rati gave the downbeat and thus began the 
Mercury recording session that lasted into 
the wee small hours. I was invited to the 
session and as you can imagine, I accepted 
with alacrity. Now the most astonishing 
thing was that after having played this com- 
plex and exhausting work earlier in the eve- 
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ning, Menuhin, Dorati, and the orchestra 
were surpassing their previous effort. There 
was an almost palpable sense of rapport, a 
spirit, vigor, and assurance to the playing 
beyond the earlier conception. Menuhin’s 
steel-fingered, but loving, perusal of the score 
was virtuosity in its fullest meaning. His 
technique was impeccable and, when the score 
permitted, an abundance of his lush rich tone. 

The Bartok work is by no means as for- 
midable as many people think. Of course, 
there is the usual dissonance and atonality 
and, in some sections, the scoring is very lean 
and perhaps even a little astringent. But 
there is also a considerable leaven of typical 
Bartok folk melodies and a lyric quality that 
is quite lovely. In the allegro sections we 
have the rhythmic propulsion that makes 
Bartok’s music so exciting. 

Soundwise, this is simply gorgeous. Men- 
uhin’s instrument is liquid gold, an undis- 
torted sonic splendor. In the strange but 
felicitous acoustics of Carnegie Hall, the 
Minneapolis sound is superb. All is pristine, 
clean of line and transient, the violin/orches- 
tral balance is nigh perfect, dynamic and fre- 
quency range is impressively wide. Recom- 
mended without reservation. 


PROKOFIEV 

CINDERELLA (BALLET) 

Royal Philharmonic Orchestra con- 
ducted by Robert Irving. Angel 35529. 
Price $4.98. 

This recording fills a gap in the LP cata- 
logue of Prokofiev repertoire. There was a 
recording of excerpts from the ballet on Co- 
lumbia in the early days of LP but it has 
been deleted from the LP catalogue for some 
time. This present recording is handsomely 
mounted. Irving is an old ballet hand and 
he affords the work the kind of light-handed, 
strongly contrasting performance it needs. 
The playing he elicits from the Royal Phil- 
harmonic is really outstanding, both in solo 
work and in ensemble. The score is one of 
Prokofiev’s most delightful, full of musical 
whimsy, racy and impudent, an ebullient and 
effervescent fantasy. 

Hi-fi buffs will enjoy the work for its bril- 
liant scoring, employing much brass and it 
abounds in percussion of all types. The 
sound, too, is some of the best we have had 
from Angel. Good clean string tone, brilliant 
brass and woodwind, and the percussion is 
notable for its accuracy and clean sharp im- 
pact. With the medium-close-up recording 
and the spacious acoustics, detail is sufficient 
to lend snap and sparkle and enhance the ex- 
cellent over-all feeling of “presence.” A de- 
lightfully “different” Prokofiev work, that I 
assure you will offer any music lover a full 
measure of enjoyment. 


FALLA 
NIGHTS IN THE GARDENS OF 
SPAIN 
Gonzalo Soriano, pianist. 


RODRIGO 

CONCERTO FOR GUITAR AND 
ORCHESTRA 

Nareisco Yepes, 

Orchestra of Spain 

Ataulfo Argenta. London 

Price $3.98. 


guitarist. National 
conducted by 
LL1738. 


Manuel de Falla’s “Nights in the Gardens | 
of Spain,” has always seemed to me one of | 


this composer’s most brilliant and evocative 
works. In it he has truly caught the at- 
mosphere of Spain . . . its color and rhythm, 
its mystery and passion. Because it is so 
representative, it requires a pianist sensitive 
to its values and capable of deep expression. 
This is the 8th recording of the work and I 
feel that at last we have a recording which 
comes close to satisfying all requirements. 
Soriano is not a “big” name among pianists 
and, in truth, in matters of technique and 
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New 4-speed Thorens TD-124, with 11%; Ib. table, has lowest wow, 
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in level bubble and leveling screws. Pre- 
cision 4-pole motor, extra-compliant belt- 
drive and idier system plus exclusive Thorens 
Roto-Drive principle, provide complete vi- 
bration isolation, absolutely constant speed. 
Provision for easily changing arms without 


leaving unsightly permanent marks:—just 
replace low-cost arm mounting board, avail- 
able for 12” or 16” arms in various finishes. 
Easy to mount, the TD-124 requires only 
2%" clearance below mounting board. Fur- 
nished with attached line cord, shielded 
cable and solder plate. 50/60 cycles, 100/250 
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NEW RECORD CHANGER 
ACHIEVES HIGH FIDELITY 
TURNTABLE PERFORMANCE 
GLASER-STEERS 


(9) Stee She 


offers fully automatic operation 
and added record and stylus protection 


At last, the quality performance of a 
turntable has been combined with flawless 
record handling convenience. The result is — 
the new Glaser-Steers GS Seventy Seven. 
Wow and flutter are virtually non-existent. 
Rumble, for all practical purposes, has been 
eliminated, and automatic features such as 
the amazing ‘SPEEDMINDER’ mark the GS-77 
as the most advanced record changer of our 
time. 

‘SPEEDMINDER’ does your thinking — 
prevents you from using the wrong stylus 
with your records; selects the correct turn- 
table speed ...and intermixes and plays 33 
and 45 rpm records automatically, without 
regard to size or sequence. 

Another important GS-77 feature is 
that the turntable pauses during change 
cycles and doesn’t resume motion until next 
record has come into play position and stylus 
is in Iead-in groove. This eliminates record 
surface wear caused by grinding action of 
record dropping on moving disc—a common 
drawback in other changers. 

Other GS-77 features include — 
CHANGE CYCLE — only 5 seconds — fastest 
in the field. MOTOR — 4-pole induction; dy- 
namically balanced, hum shielded and shock 
suspended. ARM — acoustically isolated; has 
vernier adjustment for stylus pressure, and 
convenient finger lift for manual play, as 
well as indicator to facilitate location of 
stylus on groove; variation in stylus pressure 
between first and tenth record is less than 
1 gram. MUTING SWITCH & R/C NET- 
WORK — maintains silence except when rec- 
ord is being played. IDLER — automatically 
disengages in ‘off’ position to prevent flat 
spots. PRE-WIRED for easy installation, 
replaces most other changers. 

The new GS-77 is absolutely jam- 
proof. A single knob controls all automatic 
and manual speed operations. 

$59.50 less cartridge and base 

(base illustrated, $9.60) 

See and hear the new GS-77 at your local 
high fidelity dealer, or write for information. 
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GLASER-STEERS corp. 
20 Main Street, Belleville 9, N. J. 


Please send me complete information on the 
GS-77. 
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tone, there are other pianists in other versions 
of this work who surpass him on that score. 
But in this recording Soriano has the essen- 
tial feel of the work, he responds most ex- 
pressively to its demands. Most of all, there 
is an authenticity to his phrasing and dyna- 


mics missing from the competing editions. | 
Here too we have the superb support of Ar- | 
genta, whose star grows ever brighter with | 


| each new recording. He has the insight and | 


understanding to cope with the rhythmic | 


complexities of the score and the ability to 
develop and enhance its Spanish flavor. 


Soundwise this is at the head of the class. | 


The piano is slightly favored over the orches- | 


tra and is a lovely, clean-toned thing with 


some rich mellow French horn, and all 
wrapped in a spacious acoustic frame. Wide 
frequency range and expressive dynamics help 
in maintaining the illusion of “presence.” 


| sharp transients, no harshness or ringing evi- | 
dent. The orchestral sound is big with very 
| clean strings, very fluent smooth woodwind, | 


The Rodrigo work is quite interesting and | 


unusual .. . 


entertaining. 

For those looking for a slightly off-beat 
recording with both a different instrumental 
and musical content, this will be refreshing. 


VIVALDI 

THE FOUR SEASONS 
I Solisti di Zagreb conducted by Antonio 
Janigro, Jan Tomasow, solo violinist. 
Vanguard-Bach Guild BG564. Price 
$3.98. 

There have been other recordings of this 
wondrous Vivaldi work and good ones too 

. . there comes to mind the excellent I 
Musici version for Epic and the Giulini/ 
Angel disc. Good as they are, they are but 
pale shadows when compared to the scintil- 
lant brilliance of this recording. I have been 
lavish in praise of the Solisti di Zagreb before 
. . . on this occasion words fail me. This is 
simply fabulous. This is transcendental play- 
ing ...a group virtuosity that is hard to 
believe. Their balance, their phrasing, their 
tight-knit control is a unique experience. 

Of course, no small credit should go to the 
Vanguard engineers. The sound is of the 
type that upon hearing it, you know at once 
that this is wide-range high-fidelity sound at 
its best. The strings are smooth as butter, 
and yet they have a nice sharp incisive bite 
when the score demands. Couple this with 
acoustics perfectly balanced for maximum 
liveness and you have not only the recording 
of choice, but one of the prize gems of the 
year. 


POPULAR PIANO MUSIC 
OF RAVEL AND DEBUSSY 
Robert Casadesus, pianist. Columbia 
ML5213. Price $3.98. 

Don’t let the title of this scare you away! 
This is a long way from the tasteless con- 
glomeration the title may imply. Rather, 
this is a brief compendium of the extraor- 
dinary talents of Casadesus, applied to piano 
works of Debussy and Ravel with which his 
name has long been associated. I do not 


you don’t hear concertos for | 
guitar and orchestra very often! The work | 
| is on the light side, easily digested and quite | 


‘<o 
Keep your customers sold on you! Use 
the exact same tubes leading inde- 
pendent set makers specify. Tell your 
supplier you'd rather have Tung-Sol 
Tubes. 
Tung-Sol Electric Inc., Newark 4, N. J. 
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mean to stigmatize the word “popular,” for | 


although the works recorded herein have cer- | 


tainly been long-time favorites with many 
people, I feel that the title was ill-chosen and 
the record might be passed over by the casual 


observer. The program is neatly balanced | 


. . . Ravel contributing such items as “Pav- 
anne for a Dead Princess.” “Fountains,” “Ha- 
banera,” “Ondine,” and others . . . and De- 
bussy represented by “The Sunken Cathe- 
dral,” “Golliwog’s Cakewalk,” “Reflections 
in the Water,” “Minstrels,” and others. 

In all of them, Casadesus displays his in- 
nate understanding of the music’s meaning, 
his playing is sensitive, expressive yet re- 
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strained. His tone and temperament are 
ideally suited for the music’s dimensions. The 
sound is pure delight, with a very luminous, 
almost transparent piano, clean-lined and 
free from wow or flutter in the slower sus- 
tained passages and holds. A delightful rec- 
ord for easy listening and every bit as “hi-fi” 
as its more spectacular brethren. Surely, on 
the strength of this recording, Casadesus in- 
herits the mantle from the late, great Giese- 
king as the greatest living exponent of the 
piano music of Ravel and Debussy. 


TCHAIKOVSKY 

MANFRED (SYMPHONIC POEM) 
State Symphony of the USSR conducted 
by Natan Rakhlin. Westminster YXN- 
18536. Price $3.98. 

This is the third recording on LP of this 
massive and moody work. Often referred to as 
Tchaikovsky’s “7th symphony,” it is surpris- | 
ing that it is so little known, since it has | 
much of the style of writing and orchestral | 
devices that have made this composer’s sym- | 
phonies so popular. Here we have a Russian 
performance that is heavy on the drama and 
a little ponderous at times, but is probably | 
closer to the spirit of the work than any of | 
the existing versions. 

Soundwise, this is once again that which is | 
becoming less and less a rarity . . . a good | 
Russian tape. This is generally clean with | 
excellent string tone, good bright brass, sharp | 
weighty percussion. This is not as fine- | 
grained a sound as the Angel recording, but 
it is quite acceptable and with the fine per- 
formance adds up to a good buy. 


BEETHOVEN 

SEPTET IN E FLAT (OP. 20) 
Chamber Music Ensemble of the Berlin 
Philharmonic Orchestra. Decca DL9934. 
Price $3.98. 

Before you lovers of the massive sym- | 
phonies quickly pass this over, try just a | 
little listen to this recording. I think you | 
will be pleasantly surprised to find that given 
a master like Beethoven, a work of this na- | 
ture can make some very impressive sounds. 
The work is one of Beethoven’s most ingra- | 
tiating and few who call themselves music | 
lovers can deny its blandishments. This has 
beauty of form, is melodious, has plenty of | 
spark and drive. The instrumentalists are ob- 
viously top-notch men, as the playing here | 
is nothing but exemplary. The sound is 
splendid, just the sort of thing that Deutsche 
Grammophon has long been famous for 
the lovely over-all blend of good individual 
instrumental detail coupled with an acoustic | 
perspective that enhances “liveness” and | 
smooths out sonic contours. Of its type, a | 
superb recording 


BEETHOVEN 

FIVE CONCERTOS 
Artur Rubenstein, pianist, with Sym- 
phony of the Air conducted by Josef 
Krips. Victor LM6702. Price $24.90. 
Five dises. 

A monumental undertaking this recording 
and for the most part quite successful. Need- 
less to say this album could take pages to 
review if one were to evaluate each concerto 
versus all the existing versions. I think a | 
rather less ponderous idea is to take the con- 
certos as a whole with the over-all impression 
afforded by the interpretations of one artist. 
On that basis, this effort of Rubenstein must 
be adjudged as the best to date. Performance- 
wise he is variable and is happier with the 
4th and 5th concertos than with the first 
three. To all of them he brings the weight 
of his forceful personality, that almost brash 
assurance bolstered by his tremendous tech- 
nique and characterized by his unflagging 


drive and spirit. His conception is fuller, 
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Designed for the highest of reproduc- 
tion standards ... Scandinavia Styled 
from fine grain mahogany. 


STEREO 3-Speed Tape Phonograph and 
Tape Recorder — Tandberg Model 3- 
Stereo—for at home listening pleasure 
... OF conveniently portable in luxury- 
styled luggage type carrying case for 
traveling enjoyment. 


For the finest in sound reproduction, 
two extremely well-balanced power 
playback amplifiers are built-in with 
such efficiency of design that the dis- 
tortion of each amplifier is under 1%. 
A specially manufactured in-line stereo 
head, unique in design and construc- 
tion, provides a clarity of reproduction 
and a range of response heretofore 
unattainable. 

The model 3-Stereo weighs 27 pounds, 


and is priced at $369.50. Complete with 
microphone and carrying case. 


Hear and See the Tandberg Stereo-Trio 


or write for full information to: 


Tandberg 


plus everything else you would 


a 
stereo-trio 
a complete home music system— 
perfectly matched 


The Tandberg stereo-trio including model 
3-Stereo recorder /reproducer and two per- 
fectly matched 266 speaker systems fur- 
niture styled by Scandinavian craftsman in 
the same fine grain mahogany as the model 
3-Stereo cabinet. Comparable to the finest 
—at almost half the price. $469.95. 


3-Speed Versatility — Records half track... 
plays back half-track, full track and stereo- 
phonic tapes. Frequency response at 742 |.p.s. 
is within +2 DB from 30 to 17,000 cycles 
(+ DB from 50 to 10,000 cycles). 


10 E. 52nd St. 
New York 22, N. Y. 


AC-DC PROBE 


2 METERS IN PROBE 
1 meter measures Voltage 55, 110, 220, 440. 
Second meter indicates whether AC or DC, and 
if DC, polarity is at tip of probe. 


REDMOND BLOWER 


110V. GO cyc. .3 Am 


Primary 10 i144 KW. Secondary 
3350-0-2350 v. “ac @ 680 mils ful wave by 
using two transformers. Eac' gee at oe 
Weight 40 Ibs. each with Porcelain 

insulator. 2 for. . $24.95 
a 4 on 2350 V. AC @ 340 MA vay wave. 
Eac 14.95 


Plate Transformers 
Primary 110V. 6O cy. Secondary $14 95 
1450-0-1450 @ 500 Ma. Each . 


FILAMENT VRAMSFORER 


Primary 110 volt 60 cyc 
10 amps 10,000 V. jee Ey Sn $3: 95 
able for pair of 866 tubes 
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SIGMA 5F RELAY 
16,000 ohm in dual 8,000 ohm coils. ( Can be 
paralieted) SPDT adjustable silver contacts. Ad- 
justable armature tension. Operates on S00 
microamperes or less. Ultimate in a sensitive 


for precision contro! .. $3.95 
Write for quantity pet ay 
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Sealed Claire SPST. Norm. closed 3000 ors 95c 


coil 4 ma. .. 
Claire Telephone Type 11,300 ohm coil $3 95 
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Cramer Time Delay Relay, 220Vv 60 - 
45 sec. adj. 2 pole DT. 

G.£. Plug in Relay S prong 2000 onm 
coil 4 mil. SPDT (Sigma 4F) . 

G.E. Plug in Relay 5S prong 10,000 onm 
coil 1 mil. SPDT ° 
Advance Relay 12V. ‘pe DPsT 

Each 


$6.95 
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* $2.50 
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MISCELLANEOUS SPECIALS 
N.E. S1 NEON LAMPS, Box of 10. ..ea. $1.00 
Write for quantity prices 
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HEINEMANN CIRCUIT breaker” 
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richer, and more “romantic” if one can use 
that term, than Kempff’s complete edition on 
Decca, but does not quite have the depth nor 
understanding nor grandeur of conception 
that was peculiarly Schnabel’s in his exposi- 
tion of the five concertos. 

Soundwise, this is generally good clean 
recording with, at times, the piano miked too 
distant for effectively sharp detail. However, 
the piano itself is never guilty of ringing, 
transients are clean, wow and flutter no- 
where apparent. Krips, in general, furnishes 
a sympathetic accompaniment, although some 
of his tempi are questionable. The orchestral 
sound is scaled to be big if at times a little 
formless. Acoustics are a mite overly spa- 
cious, which also accounts for some loss of de- 
tail. Of course, in comparison to the other 
two complete editions, this sound is infinitely 
better . . . and in comparison with many in- 
dividual Beethoven concerto recordings is 
equal to many and better than most. 


GLIERE 
SYMPHONY #3 (ILYA MOURO- 
METZ) 
Houston Symphony Orchestra conducted 
by Leopold Stokowski. Capitol P8402. 
Price $3.98. 

This recording of Gliere’s long, but inter- 
esting, symphony based on prehistoric Rus- 
sian folktales, is notable in several respects. 
It gives us the first opportunity to hear what 
Leopold Stokowski has accomplished with the 
Houston Symphony and it is the Maestro’s 
first modern recording of this work with 
which he has always been closely identified. 
As a performance, there is no question of its 


definitiveness. Stokowski himself, helped 
Gliere edit the original score into practicable 
concert length. The Maestro knows its every 
twist and turn, all its subtleties and nuances, 
the compass of dynamic expression. All his 
years of knowledge and experience with this 
score are effectively realized in this record- 
ing. As to the orchestral playing, this was 
quite a revelation. No, the Houston orchestra 
is not on the same plane with the Boston or 
Philadelphia outfits, but the playing as a 
whole was excellent. 

I have heard the Houston Symphony in 
person on a number of occasions previous to 
the Maestro’s engagement as permanent con- 
ductor. While a reasonably proficient group, 
the improvement noted in this recording is 
nothing short of astonishing and serves to 
highlight Stokowski’s teaching ability. 

In the matter of sound there is some spec- 
tacular material here. The work abounds in 
sections where full and elaborate use of brass 
and percussion make an almighty sound. Dr. 
Stokowski has explored the extremes of dy- 
namics on this recording and I think it safe to 
say that no other Capitol recording has ever 
displayed such crashing fortissimos. How- 
ever, I must again call attention to some of 
the odd balances favored by the Capitol en- 
gineers. The sound is still heavily weighted 
towards the top and middle at the expense 
of the bass. But, at least this time, the bal- 
ance can be restored by judicious use of the 
bass tone control, something almost impos- 
sible with the earlier Capitol/Stokowski re- 
cordings. All things considered, despite its 
shortcomings, it is the recording of choice 
among the existing versions. i 


TELEPHONE PICKUP AMPLIFIER KIT 


AFAYETTE RADIO is now marketing 

a 4-transistor, speaker-operated tele- 
phone pickup amplifier in kit form. 

Telephone conversations are picked 
up inductively by means of the coil, am- 
plified, and fed through a 3.2 ohm PM 
speaker which is housed in a sloping 
panel metal case. 

The circuit features transformer cou- 
pling and class B push-pull output. As 
ean be noted from the schematic below, 
the circuit requires few parts and is free 
from gimmicks. Argonne transistor trans- 
formers are used. The circuit is pow- 
ered by a single 9-volt battery which fits 
into a special holder on the rear of the 
chassis, as can be seen from the photo- 
graph. 

The pickup coil, which slips under the 
telephone instrument, is supplied as- 
sembled while the construction of the 
device itself is left to the buyer. Com- 
plete instructions accompany the kit. 


Construction of the unit is quite sim- 
ple and should pose no problems. —30)-— 


Over-all view of telephone pickup unit. 


Complete schematic of pickup. Four inexpensive transistors are used in circuit. 
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Available everywhere through 
Electronic Distributors 
associated with... 


Part No. 7270804—ovtput transformer 
used in the new Delco Portable Car Radio, 


Your Delco Radio Electronic Parts Distributor carries 


the complete line, giving you fast, dependable service on the items 
you'll need for Delco Radio and other radio service work. Delco Radio also 
provides: 


e Wide selection of special application parts e Effective warranty program 
e Complete technical training program e Dealer identification signs 


Get the facts today on this truly profitable dealer setup, and grow with General 
Motors! 
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DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 
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OF STUDY 


can give you these 


ADVANTAGES 


@ Associate in Applied Science 
degree 


Preparation for a career as an 
engineering technician in 


ELECTRONICS 
ELECTRICAL POWER 
METALLURGY 
COMPUTERS 

AIR CONDITIONING 


or you can continue without 
loss of credit to a 4-year 
Bachelor of Science degree 
in Mechanical or Electrical 
Engineering 


« MSOE 


in Milwaukee 


oetanc nina 
FREE 


folder answers your 
questions about 
the Engineering 
Technician, who he 


TECHNICIAN | is, what he does, and 
eae | how to become one. 
SEND TODAY 


THE 
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MILWAUKEE 
SCHOOL OF ENGINEERING 
1025 N. Milwaukee St., Dept. RT-358 
Milwaukee, Wisconsin 
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0 ““The Engineering Technician;”’ 
0D Booklet ‘‘ Your Career in Engineering.’’ 
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| The “Control Master" | 


(Continued from page 49) | 


next soldered inside the cabinet, near 
the rear, for mounting the crystal 
socket board. 

A coat of enamel or other finish to 
match the transmitter may be desired. 
The pictured unit was given a coat of 
gray General Cement wrinkle varnish. 
With the finish dry, mount the rotary 
switch. 

The crystal socket board was sal- 
vaged from a BC-604 transmitter and 
cut to fit the cabinet. If this item is 
not handy, eleven separate sockets 
may be mounted on a similar board. 

Wiring is made easier by partially 
wiring the crystal board before assem- 
bly. Start the wiring, connecting one 
side of all sockets together, using a sin- 
gle length of bare wire. This becomes 
the common, grounded side of the crys- 
tals and the v.f.o. input socket. Next, 
attach a piece of wire to each remain- 
ing socket terminal, long enough to 
reach the switch terminals. Mount the 
socket board, using sheet-metal screws. 
Complete the wiring, connecting each 
wire to the switch terminals, making 
connections as short as possible. Connec- 
tions should be made so that, viewing 
the crystals from the rear, there is a 
logical, top-to-bottom and left-to-right 
order of frequencies. 

The dial assembly is a simple “sand- 
wich” of four discs, each 3%” in diame- 
ter, and clamped together with a \” 
collar from a discarded volume control. 
The “finger hole” disc of %” aluminum 
sheet, contains twelve equally spaced, 
14" holes. Ten are for crystals, one for 
v.f.o., and one for the “off position. 
The dial markings are typewritten on 
the white paper disc and protected with 
a transparent plastic disc. Incidentally, 
the “VFO” marking is covered with a 
small square of red Cellophane as a 
cautionary measure. 

The dial clamping collar is positioned 
on the switch shaft next and a small 
hole drilled through both the collar 
shoulder and the shaft. A pin through 
this hole secures the collar solidly to 
the shaft. Now the dial may be stacked 
on the collar and clamped firmly with 
the original volume control] nut. The 
ornamental center cap was taken from 
a surplus telephone, as was the finger 


stop. Two small bolts fasten the stop to 
the cabinet panel. 

The four rubber feet may now be 
added. These provide stability during 
dialing and protect furniture surfaces. 

The output leads should be no longer 
than necessary for convenient opera- 
tion, their length being limited chiefly 
by their mutual capacity and the activ- 
ity of the crystals. A single, two-wire 
cable is not recommended. The output 
plug, Lafayette Radio number TS-102, 
is attached to one lead and a Mueller 30 
clip to the ground lead. Since only one 
pin of the output plug is active, the plug 
may be marked so that the “hot” crys- 
tal plate always connects to the oscil- 
lator grid circuit. 


Adjustment 


The dial action may be too stiff for 
comfortable dialing. This is easily cor- 
rected by discarding one of the steel 
balls from the switch detent or other- 
wise reducing the detent tension until 
a gentle, but positive, operation results. 

If the dial holes do not properly align 
with the finger-stop after dialing, pro- 
ceed as follows: Loosen the center dial 
clamping nut, rotate the top disc and 
the paper disc, until the finger just 
comes to rest as the selected contact 
closes. Tighten the dial to retain this 
alignment. 


Operation 


Load the “Control Master” with crys- 
tals of good activity, arranged to cor- 
respond with the dial markings. Clip 
one lead to the transmitter chassis, plug 
the other lead into the transmitter crys- 
tal socket, and you are ready to 
operate. 

Some eyebrows may be hoisted, at 
the relatively long crystal leads. How- 
ever, during tests, satisfactory opera- 
tion has resulted with leads up to six 
feet long! Also, several different crystal 
oscillator circuits were tested with 
equally good results. 

When ten crystals whose frequencies 
are close together are used, eliminating 
any transmitter re-tuning, real “push- 
button” convenience is enjoyed. Ideal 
for “net” operation, v.f.o. calibration 
may be checked against a crystal fre- 
quency with a flick of the finger. In 
addition, this little gem “files” those 
loose crystals out of sight, yet they are 
always instantly available for the 
dialing! 30 


The sandwich construction of the dial is illustrated in this photograph. 
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LOWEST COST 


ALLIED'S giant buying 
power passes biggest 


several times the low 
KNIGHT-KIT cost. Your 
savings are BIG. 


EASIEST TO BUILD 


KNIGHT-KIT “‘Step- 
and-Check" instruction 
manuals with wall-sized 
picture diagrams are 
marvels of clarity—it's 
like having a good in- 
structor at your side. No 
experience required— 
you can easily build any 
KNIGHT-KIT and get 
professional results. 


the finest electronic equipment in money-saving kit form 


LATEST DESIGN 


Each ALLIED KNIGHT- 
KIT incorporates the 
very latest circuitry for 
top-quality perform- 
ance. Tried and proved 
professional design and 
the use of premium qual- 
ity parts throughout 
heip insure your build- 
ing success to bring you 
quality results. 


Guild -he Bost-— suid ALLIED knight?kits 


COMPLETE KIT 
SELECTION: 
com Wiis 
e HOBBY 
e INSTRUMENT 
e AMATEUR 
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MONEYBACK GUARANTEE. When properly assem- EASY TERMS. If your KNIGHT-KIT order comes to 
bled, KNIGHT-KITS fully meet published specifications $45.00 or more, you can make your purchase on our at- 


or we refund your money in full. 


knight-kit High Fidelity FM-AM Tuner Kit 
Medel V-707 + Latest Time-Saving Printed Circuit Design 


$ 95 + Flywheel Tuning * Automatic Frequency Control 
«2.5 Uv FM Sensitivity + True High Fidelity Response 
« Beautiful Custom-Styled “Space Saver" Case 


Only $4.99 down 


The best-looking, best-performing FM-AM tuner kit your money 
can buy! Carefully designed for quick, easy construction—a tuner 
you'll enjoy assembling and be proud to own, both for its amazing 
musical performance and outstanding beauty. Covers the full AM 
broadcast band and 88 to 108 me FM. On FM, sensitivity is a remark- 
able 2.5 microvolts for 20 db of quieting; hum and noise, —60 db; IF 
bandwidth, 200 ke at 50% down on curve; response, + 0.5 db, 
20-20,000 cps. On AM, sensitivity is 3 microvolts for 10 db signal-to- 
noise ratio; IF bandwidth, 8 ke at 50% down on curve; response, 
20-8000 cps. Outstanding features include: Inertia Flywheel Tuning 
for effortless, accurate tuning; Automatic Frequency Control (plus 
AFC disabling) to “lock-in” FM stations; printed circuit board 
(with most of the kit wiring already done for you) assures time- 
saving, error-free assembly; pre-aligned RF and IF coils; tuned RF 
stage on FM; drift-compensated oscillator; neon glow tuning pointer; 
cathode follower output; two output jacks—one for recorder, one for 
amplifier; rotatable built-in ferrite antenna for AM. Includes beau- 


tractive Easy Payment Plan. 


knight-kit 18-Watt Complete Hi-Fi Amplifier Kit 
Model Y-786 


$3995 


Only $3.99 down 


* The Last Word in Custom Hi-Fi Styling 

« Full 18 Watts with Superb Hi-Fi Specifications 

« 8 Inputs for Every Desired Signal Source 

e Printed Circuit Switch and Printed Circuit Boards 
« Full Equalization for All Record Types 


Here is a custom-styled, easy-to-build complete Hi-Fi amplifier at a 
price that defies comparison. Delivers full 18 watts output with wide- 
range, flat frequency response for true hi-fi reproduction. Features 8 
inputs for every possible signal source, including NARTB equalized 
tape head input. At full 18 watts output, distortion is only 0.5%; 
uses new RCA 6973 hi-fi output tubes. Frequency response is + 1 db, 
20-30,000 cps; tape head and magnetic cartridge sensitivity, 5 micro- 
volts for 18 watts output; hum and noise level better than 60 db 
below 18 watts. Output taps for 4, 8 or 16 ohm speakers. Controls: 
Input and Record Equalization; Bass Boost and Attenuate; Treble 
Boost and Attenuate; Volume. Simplest assembly is made possible 
through the use of an exclusive printed circuit switch and two 
printed circuit boards—most of the kit wiring is already done for 
you. With custom-styled French-gray “‘space-saver’” case on tapered 
feet finished in chrome, 4 x 13 x 8’. Complete with case, tubes, 
all parts, and step-by-step instructions, for easy, error-free assembly. 
Shpg. wt., 15 lbs. 

Model Y-786. 18-Watt Hi-Fi Amplifier Kit. Net only... ... $39.95 


EASY TERMS TO FIT YOUR BUDGET. ALLIED KNIGHT-KITS 


may be purchased under our Easy Payment Plan. Your order need 
total only $45.00 or more—only 10% down, small monthly payments 
thereafter. No red tape—fast handling assured. 


tiful French-gray case with chrome-finished tapered feet, 4 x 13 x 8’. 
Ideal for use with 18, 20 or 30 watt KNIGHT-KIT amplifiers. Ready 
for easy assembly. Shpg. wt., 12 lbs. 

Model Y-787. FM-AM Tuner Kit. Net only 
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© Registered Trade-Mark of Allied Radw Corporation 


orverR From ALLIED RADIO) i00N. westERN AVE. : CHICAGO 80, ILL. 
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knight-kit 30-Watt Complete Hi-Fi Amplifier Kit 


inde ¥-72 « Full Equalization, + 4 db of Recommended Accuracy 
$ 95 + Printed Circuit Switches + Printed Circuit Boards 
¢ 8 Inputs For Every Possible Signal Source 
« Full 30 Watts Output « Custom-Styled Beauty 
Only $7.69 down 
Comparable to the best in Hi-Fi—at far less cost! Deluxe features 
include: Linear-deluxe Williamson-type circuit for flawless response; 
equalization for all records within 4% db of recommended accuracy; 
2 exclusive new printed circuit switches in preamp section (no com- 
plex wiring to do); 3 printed circuit boards for time-saving, error-free 
assembly; separate, continuously variable Level and Loudness con- 
trols; use of premium 12A Y7 tube for low noise and hum; DC on all 
filaments of preamp tubes; exclusive A-AB-B speaker selector switch 
(use speakers of mixed impedances without mismatch). 8 inputs: 
Tape Head direct; G.E. and Pickering cartridges; Ceramic 
Microphone; Auxiliary; Tape Preamp; Tuner (with separate Level 
Set control). Power amplifier response, + 4 db, 15-100,000 eps at 
full 30 watt level; distortion—harmonic, 0.55% at 30 watts—IM, 
0.74% at 20 watts. Separate Bass and Treble controls; rumble filter 
switch; variable damping. Output, 8 and 16 ohms. With smart 
French-gray cabinet, 4 x 15 x 15”. Ready for easy, money-saving 
assembly. Shpg. wt., 32 lbs. 
Model Y-762. 30-Watt Hi-Fi Amplifier Kit. Net only 


knight-kit High Fidelity FM Tuner Kit 


ven + Authentic High Fidelity FM Response 
$ 95 + Flywheel Tuning +» Automatic Frequency Control 
¢ Printed Circuit « Pre-Adjusted Coils and IF's 
« 4 Microvolt Sensitivity Guaranteed 
Only $3.89 down 
Here is top value in creative engineering, i ive hi-fi performance 
and distinctive design—a tuner you'll be proud to and own. 
Covers the full FM band, 88 to 108 me. Features Automatic Fre- 
quency Control (with disabling feature) to “lock-in” stations ~ 
prevent drift; Inertia Flywheel Tuning for velvet-smooth, accura 
station selection; pre-adjusted RF coils; pre-aligned IF’s; au 
broad-band RF ‘amplifier; drift-compensated oscillator; neon bulb 
pointer. All critical wiring is already done for you in the form of a 
printed circuit board—assembly is simple. Sensitivity is 4 microvolts 
for 20 db of quieting across entire band; output, 2 volts at 1000 
microvolts input; IF bandwidth, 200 ke; response, 20-20,000 eps. with 
only 0.6% distortion. Output jacks for amplifier and tape recorder; 
cathode follower output. Ideal for use with the KNIGHT-KIT ampli- 
fiers, or any amplifier with phono-tuner switch. Features custom- 
styled case in French-gray, with tapered chrome-finished feet, 4 x 13 
x 8”. Includes all parts, tubes and step-by-step instructions for easy 
assembly. Shpg. wt., 12 lbs. 
Model Y-751. Hi-Fi FM Tuner Kit. Net only 


iriggnt-icit Deluxe 3-Way Speaker System Kit 
Medel Y-837 + Pre-Finished “Quik-Craft’’ Corner Enclosure 
« Klipsch Designed and Licensed 
$8950 e Famous Knight 12° 3-Way Speaker 
¢ Easy to Assembie—Top Hi-Fi Quality 


Deluxe quality high fidelity speaker system at a 
money-saving low price. Easy to assemble—all 
you need is a screwdriver. System includes 
xnicut “Quik-Craft” corner-type folded-horn 
enclosure kit, and the famous-value KNIGHT 
3-Way 12-inch speaker. Just assemble the en- 
closure—no finishing required—all surfaces are 
finished in hand-rubbed Korina blonde, mahogany 
or walnut. The speaker is the new 3-way type: 
12” woofer cone for bass (full 134 pound woofer 
magnet), conical radiator for mid-trequencien, 
built-in compression-type tweeter (with wired 


level contro! and calibrated dial) for highest frequencies. Unex- 
celled enclosure efficiency and superb speaker performance combine 
to cover the whole spectrum of audible sound for true hi-fi response 
from 35 to 15,000 eps, + 3 db. Kit includes 12” 3-Way speaker, 
prefinished enclosure panels, grille cloth, hardware and instructions. 
Specify Korina blonde, mahogany or walnut when ordering. Shpg. wt., 
44 Ibs. 


Model Y-937. 3-Way Speaker System Kit. Net only....... $89.50 


ALLIED RADIO 


knight-kit 10-Watt Hi-Fi 
y-753 Amplifier Kit 


$ 50 Low-cost, authentic 
hi-fi amplifier. Re- 
sponse, + 1 db, 30- 
$2.35 down 20,000 eps. Input for 
erystal phono or 
tuner; ated chassis is 
punched for preamp kit below, 
to permit use of magnetic 
phono. Only 0.5 volt drives am- 
plifier to full output. Separate 
bass and treble controls. Only 
1% harmonic distortion. 
Matches 8-ohm speaker. 7 x 13 
x 6”. With all parts, tubes and 
instructions. Shpg. wt., 13 lbs. 
Medel Y-753. Net only. . 
Y-235. Preamp Kit 
Y-757. Metal Cover. ... 


a a ee | 


knight-kits 


knight-kit High Fidelity Preamplifier Kit 
mtede V-704 + Exclusive Printed Circuit Switches and Boards 
$3995 « Equalization + 4 db of Recommended Accuracy 

« 8 inputs Including Tape Head « Self-Powered 
« Custom-Styled 


« DC on All Tube Filaments 

Only $3.99 down 
Sensational Hi-Fi design at amazing low cost. Provides precise record 
equalization guaranteed within 4 db of recommended accuracy !— 
more accurate than all but the most expensive factory-built preamps. 
Includes exclusive new KNIGHT-KIT printed circuit switches for easy, 
error-free assembly; 2 printed circuit boards eliminate all other wir- 
ing, except for power supply and control leads—so easy to build. 
Has built-in power supply; includes premium 12AY7 and ECC82 
tubes. Frequency response, + 0.5 db, 10-50,000 cps. Has 8 inputs: 
Tape Head; G.E. Phono; Pickering Phono; Ceramic; Microphone; 
Auxiliary; Tape Preamp; Tuner. Level adjustment for tuner input. 
Includes separate Bass and Treble controls; separate Level and 
Loudness controls; Rumble Filter switch; DC on all tube filaments; 
cathode follower output; 2 extra AC outlets. You get every advanced 
hi-fi feature in this easy-to-build preamplifier at the lowest possible 
cost. Includes beautiful custom-styled French-gray case, with 
tapered chrome-finished legs, 4 x 13 x 8”. With all parts, tubes, step- 
by-step instructions; ready for easy assembly. Shpg. wt., 124¢ lbs. 


THE VERY FINEST MUSICAL QUALITY—SO EASY TO BUILD 
MONEY-SAVING Hi-Fi EVERYONE CAN AFFORD 


knight-kit 25-Watt Hi-Fi Basic Amplifier Kit 


Medel Y- 
sag e Hi-Fi Response, + 0.5 db, 10 to 120,000 cps 
$ 5 * Only 0.15% Distortion at 30 Watts Output 
* Printed Circuit Wiring Board « Chrome-Piated Chassis 


« Williamson-Type Circuit with Over 25 Watts Output 
Only $4.45 down 


Here’s superb Hi-Fi performance at less than half the cost of a com- 
parable commercially-assembled unit. Williamson-type linear-deluxe 
circuit delivers over 25 watts of virtually undistorted reproduction. 
Ideal for use with the KNIGHT-KIT preamp at left. Includes printed 
circuit board for simplified, error-free assembly. Remarkable hi-fi 
response, + 0.5 db, 10-120,000 cps at 20 watts. Harmonic distortion, 
0.15% at 30 watts; IM, 0.4% at 20 watts. Hum level, 85 db below 
25 watts output. Output innpedenees, 4, 8 and 16 ohms; output 
tubes, 2-5881. Includes balance control for precise matching of the 
output tubes; variable damping control for maximum performance 
with any speaker system—prevents low-frequency distortion from 
overdamping or underdamping. Very attractive black and chrome 
styling, 644 x 14 x 9”. An outstanding engineering achievement in a 
basic hi-fi amplifier, delivering performance equal to the finest com- 
mercially assembled units. Includes all parts and tubes; with step- 
by-step instructions, ready for easy assembly. Shpg wt., 25 lbs. 

Model Y-755. 25-Watt Amplifier Kit. Net only........... $44.50 


Model Y-754. Hi-Fi Preamp Kit. Net only.............. .$39.95 Y-759. Metal Cover for above; black finish. 5 Ibs. Net... .. . $4.25 


knight-kit 2-Way Hi-Fi Speaker System Kit 


| 
| Medel Y-789 
« Easy to Assembie—Pre-Finished Enclosure 
$4995 « High Fidelity Response, 45 to 14,000 cps 
* 12° Woofer and Horn-Type Tweeter 
« A Wonderful Money-Saving Speaker Vaiue 
| Only $4.99 down 
BIG SAVINGS—assemble your own quality aot — 
knight-xie 20-Watt Hi-Fi § = KIT 2-way speaker system—it’s quick and easy! The 
Amplifier Kit cabinet is pre-finished in full-grained, high luster blonde 
Y-750 or mahogany—you just assemble 7 pieces, mount the 
$ 75 True hi-fi for less! speaker components and enjoy rich, thrilling hi-fi sound 
35 per me with pone wlan | —at incomparably low cost. Special Jensen-engineered 
trols an | baffle features “ducted port” construction to bring out 
$3.57 dows builtin preamplifier | the full beauty of bass notes, perfectly matching the 
Jensen woofer and compression tweeter; genuine L-pad 
control is rear-mounted to permit adjustment of tweeter 
for best tonal balance. Impedance, 16 ohms. The as- 
sembled unit delivers a frequency response of 45 to 
14,000 cps. Enclosure measures 26 x 19 x 14”. Beauti- 
fully styled to blend in any room. Kit includes Jensen 


cps 
20 watts. Inputs for magnetic 
phono or recorder, and tuner. 


and treble controls. Output im- 12” woofer, Jensen compression-type tweeter, pre- 
pedances, 4.8, 16.and 500ohms. | finished wood parts (with grille cloth installed), acoustic 


material, glue, hardware and step-by-step instructions. 
Absolutely no furniture finishing required. Specify blonde 
or mahogany finish when ordering. Shpg. wt., 33 Ibs. 
Model Y-789. 2-Way Speaker System Kit. 

Net only... CULE SOG Aenea 


834”. Ready for easy assembly 
Shpg. wt., 20 Ibs. 

Medel Y-750. Net only. .$35.75 
Y-758. Metal Cover...... $4.15 


knight-kit HI-FI 1S AVAILABLE ON EASY TERMS TO FIT YOUR BUDGET 


Furcimoting §=ALLIED kKnight-kits 


knight-kit 2-Transistor Pocket 
Radio Receiver Kit 
Model Y-262 + Loud, Clear Local Reception 


$1465 « Newest Printed Circuit Board 


¢ Built-in Loop Antenna 
« Complete Kit—Nothing Else To Buy 
It’s fun to build this pocket-size two-transistor radio 
—and you'll enjoy its crystal-clear local broadcast- 
band reception wherever you go! Fits in your pocket, 
or with its button-down flap, can be worn from your 
belt. Completely self-contained with built-in ferrite 
loopstick antenna—no external antenna needed. Ex- 
tremely efficient reflex type 2-transistor circuit actu- 
ally does the work of 3 transistors! Printed circuit 
board reduces building time to about one hour. Has 
air-dielectric variable capacitor for easy, accurate 
station tuning. Operates for months and months on 
long-life alkaline battery supplied. Sensitive minia- 
ture earpiece provides crystal-clear tone. Handsome 
tan carrying case, plastic-impregnated, is styled to 
resemble leather; only 4x3%4x1%4”. Kit includes all 
parts, transistors, earpiece, battery and case. Shpg. 
wt., 14% lbs. 
Model Y-262. Net only . . 


**10-In-One” Electronic Lab Kit 
$ 2 Famous experimenters’ kit. 
1 Builds any of 10 fascinating 
projects, including broad- 
cast receiver, wireless phono oscillator, 
code practice oscillator, signal tracer, 
relays, etc. Shpg. wt., 5 lbs. 
$12.65 


ALLIED 


$Q4 ye 


of six favorite 
wireless 


"6-In-One” Electronic Lab Kit 


After basic wiring is com- 
pleted, you make circuit 
changes without soldering. Builds any 


Model Y-770. Net only... 


FOR 


knight-kit “Trans-Midge”" 
Transistor Receiver Kit 
Model Y-767 Tiny, cigarette-pack-size one- 
transistor radio kit—fascinat- 
$745 ing to build—so low-priced. 
This novel miniature receiver 
will provide endless listening 
pleasure the moment assembly is completed. 
Covers the local AM broadcast band with 
exceptional sensitivity and selectivity. Spe- 
cial features include: Efficient, slug-tuned 
coil for excellent station separation ; external 
knob for easy station tuning; low-drain 
transistor operating for months from single 
penlight cell supplied; hinged-back, red 
plastic case. Kit includes all parts, transis- 
tor, battery, compact case and easy-to-fol- 
low instructions for quick assembly. (Ex- 
ternal antenna and headphones required.) 
Shpg. wt., 8 oz. 
Model Y-767. Net only... .. 
43-149. 4000 Ohm Headphones. 1 Ib. 
C-100. Antenna Kit. 14% Ibs.. 


$2.45 
$2.15 
$1.03 


knight-Kit 5-Transistor manic 
Personal Portable Radio Kit 


Model Y-766 ¢ Styled to Equal the Finest 
$ 9 995 e Push-Pull Audio Drives 3%" Speaker 


¢ Printed Circuit for Easy Building 

« 200 Hour Battery Playing Life 
Beautiful, easy-to-build transistorized personal portable 
with every ultra-modern design feature: 5 Texas Instrument 
Co. transistors; latest printed circuit chassis for easy, error- 
free assembly; bigger-than-average 344” speaker; class B 
push-pull audio output; built-in high-gain ferrite loopstick 
antenna; plus phone jack output for private listening. Pro- 
vides sensitive reception of the AM broadcast band with ex- 
ceptional tone quality. Ultra-smart high-impact ivory plastic 
case has handsome gold trim with ebony accents; includes 
pull-out handle; only 744x3%x1%". With all parts, transis- 
tors, 9 volt transistor radio battery, carrying case and in- 
structions anyone can easily follow. Shpg. wt., 2 lbs. 
Model Y-766. Net only....... . $29.95 


Crystal Set Hobby Kit 


favorite with beginners. 


assembly. 
required.) Shpg. wt., 1 Ib. 
Model Y-261. Net only... 


projects, including radio, 
, ete. nana wt., 3 Ibs. 


.. $8.45 


RADIO 


$915 ae eae educational. 
clear headphone 

eet of local broadcast 

stations. With all parts, ready for easy 
(Antenna and headphones 


$2.15 


EXPERIMENTERS 


AND HOBBYISTS 


knight-kit 10-Circuit 
Transistor Lab Kit 


tional experimenters’ 
- ra ; : 


then complete project after project (10 in 
all), by simply plugging leads into proper 
jacks on printed circuit board—no wiring 
changes needed. You learn how eicieatee 
tors operate by “plugging in” to make any 
one of the following circuits; AM radio for 
strong headphone reception; 2-stage audio 
amplifier; wireless broadcaster; code prac- 
tice oscillator; electronic timer; electronic 
switch; electronic flasher; photoelectronic 
relay; voice-operated relay; capacity-oper- 
ated relay. Includes all parts, 2 transistors, 
battery, headphones, circuit leads, relay, 
photocell, special guide cards for each proj- 
ect, explanation of each circuit. 3 Ibs. 


Model Y-299. Net only. . 


1-Transistor Radio Kit 
$ 95 Offers excellent AM local 
ee a headphone re- 
ception. Printed circuit 
assembly. Operates from 
t cell for months. Com- 
~— with all , transistor and pen- 
light cell. (Antenna. and headphones re- 
quired.) Shpg. wt., 1 Ib. 
Model Y-765. Net only ... ... $3.95 


Wireless Broadcaster Kit 
$950 Play music or make an- 


nouncements through your 


build. Works up to 50 feet from set. 
Shpg. wt., 3 Ibs. 
Model Y-705. Net only...... . .$9.50 


FUN TO BUILD... INSTRUCTIVE...LATEST CIRCUITS FOR TOP PERFORMANCE 


knight-kit Photoelectronic 
Relay Kit 


Model Y- Advanced-design, ultra-sensi- 
me tive photoelectronic relay— 
$] 390 build it yourself and save! 
Dozens of uses: for automatic 
control of lights, door an- 
nouncer, burglar alarm, counting devices, 
ete. Provides dependable operation up to 
250 feet with white light, up to 125 feet 
with “‘unseen” light (red filter) from Light 
Source Kit listed below. Selectable opera- 
tion, with “‘trip’’ for burglar alarm to pro- 
vide continuous ringing of alarm; and 
“auto” if relay is to operate each time 
beam is broken (for chimes, counting de- 
vices, turning on lights at darkness). Has 
SPST relay operated from thyratron ; 6.3 v. 
terminals provide power for accessories. For 
105-120 v. 50-60 cy. AC use. 6 Ibs. 
Medel Y-702. Relay Kit. Net only. .$13.50 
Medel Y-703. Light Source Kit. With bulb 
and red filter. Shpg. wt., 344 Ibs. Net. $6.75 


“Ranger Il” Superhet 
Receiver Kit 


$ Broadcast band re- 
1 7? ceiver > ceiver built and enjoyed by 
thousands. Features built- 
in antenna, automatic volume control, 
ball-bearing tuning condenser, PM dy- 
namic speaker. Handsome plastic cabi- 
net. Easy to assemble. AC or DC opera- 
tion. Shpg. wt., 8 Ibs. 
Medel Y-735. Net only $17.25 


kmight-kit"'Ocean Hopper” 
All-Wave Radio Kit 


Model Y-740 This top-performing regener- 

ative receiver puts a world of 
$] 1% listening pleasure at your fin- 

ger-tips. Tuning range (using 
coils listed below) is virtually world-wide; 
covers 155 ke to 35 me. including every 
type of radio transmission: AM broadcast, 
marine, aircraft, distress channels, direc- 
tion-finding, Amateur, frequency standard, 
foreign broadcast, and police. With band- 
spread tuning. For use with headphones or 
3-4 ohm PM speaker. Kit is supplied with 
standard broadcast band coil and all tubes 
and parts. (Less extra coils, headphones, 
speaker and cabinet.) Shpg. wt., 5 Ibs. 
Medel Y-740. Net only .. $11.95 
Y-746. Cabinet for above. 144 lbs. Net $2.90 
Extra coils available: Long Wave Coil 
(155-470 ke), Net 79c. Short Wave (1.65— 
4.1 me; 2.9—7.3 me; 7—17.5 me and 15.5— 
35 mc), Each 65c. 


knight-kit 2-Way Intercom System Kit 
Medel Y-295 °* Low Cost—Easy to Assemble 


+ High Gain—Ciear Tone 
$147 


« Handsome Metal Cabinets 
« Includes 50-Foot Cable 

Easy to build at lowest cost— ideal for home, office, shop 
or school. Consists of Master unit and Remote unit. Re- 
mote unit may be left ‘“‘open’’ for answering calls from 
a distance, for “baby sitting’’, etc. Remote also may be 
set for “private’’ operation—cannot be “‘listened-in” on, 
but it can be called and can originate calls. Master unit 
includes high-gain 2-stage amplifier, combination volume 
control and on-off switch, plus pilot light. Each unit has 
4” PM dynamic speaker. System responds to even a whis- 
per. Handsome Antique white cabinets, each 43% x644x4 34". 
With all parts, tubes and 50-ft. cable (up to 200-ft. may 
be added). For 110-120 v., AC or DC. 8 Ibs. 

Medel Y-295. Master and one Remote. Net only. . $14.75 
Y-296. Extra Remote Station Kit. 3 lbs.. 


knight-kit “Space-Spanner” 
Bandswitching World-Wide Radio Kit 
Model Y-243 * Broadcast or Short Wave Reception 


$ ] 59 * Sensitive Regenerative Circuit 


« Convenient Bandspread Tuning 
¢ Built-in Loudspeaker 

Imagine the thrill of hearing overseas broadcasts on a 
precision receiver you've built yourself—and then, at 
the flip of a switch, being able to tune to your favorite 
local broadcast station! Bandswitch selects exciting 
short wave, including foreign broadcasts, amateur 
ealls, aircraft, police and marine radio on the 6.5 to 
17 me range, as well as standard 540-1700 ke broad- 
easts. Features highly sensitive regenerative circuit. 
Includes built-in 4” PM speaker and beam-power 
tube for strong volume and clear tone. Headphone 
connectors are available for private listening; switch 
euts out speaker. Controls: Bandspread, Main Tun- 
ing, Antenna Trimmer, Bandswitch, Regeneration, 
Volume. 7x10x6”. Easy to build from step-by-step 
instruction manual. For 110-120 v., 50-60 cy. AC or 
DC. (Less cabinet.) Shpg. wt., 5 Ibs. 
Model Y-243. Net only 

Y-247. Cabinet for above. Shpg. wt. 


ain . $15.95 
2 ‘Ibs. Net. $2.90 


Phono Amplifier Kit 
5 Build it vourself—and save! 
$94 Ideal for use in a portable 
phonograph—just add rec- 
ord player and 3-4 ohm speaker. 14 
watts output. Inverse feedback circuit. 
Easy to assemble. Shpg. wt., 3 lbs. 
Model Y-790. Net only.. ..... $9.45 


Electronic Photoflash Kit 
$9.90 Ideal for color or black = 


white photography 

1/700th-of-a-second flash; 
50 watt/second output. Synchronises 
with any camera with X or O shutter. 
(Less battery.) Shpg. wt., 4 Ibs. 


Model Y-244. Net only.. $28.50 


Code Practice Oscillator Kit 
$ 95 Ideal for beginners learning 
3 the code. Transistorised cir- 
cuit. Operates for months 
from single penlight cell supplied. Clear, 
crisp 500 cycle tone. Jacks for head- 
phones; screw terminals for key. 1 Ib. 
Medel Y-239. Net only... .. .. $3.95 


Phono Oscillator Kit 

‘‘Broadcasts’’ recorded 

$85 music through any standard 

radio set up to 50 feet away. 

No direct connection to set 

required. Easy to build—fun to use. 
Shpg. wt., 2 ibs. 

Model Y-760. Net only... $5.85 


Gotten By for— ALUED Knight-kit 5257 instTRUMENTS 


knigtht-kit Low-Cost Tube Tester Kit 
Model Y-143 ¢ With 16 Filament Voltages 
$ 75 + 600 Latest Tube Types Listed 
29 * Easy-to-Read 41%" Meter 
« Tests Series-String TV Tubes 


Expertly designed for complete, up-to-date coverage 
of tube types. Tests series-string TV tubes; tests 4, 
5, 6 and 7 pin large, regular and miniature types, 
octals, loctals, 9-pin miniatures and pilot lamps. Tests 
for open, short, leakage, heater continuity and per- 
formance (by amount of cathode emission). Big 444” 
square meter has clear ““GOOD-?-REPLACE” scale. 
With line-voltage indicator and line-adjust control. 
Choice of 16 filament voltages from 0.63 to 117 volts 
to check virtually all receiving tubes; blank socket for 
future type tubes. Universal-type selector switches 
permit selection of any combination of pin connec- 
tions. Single-unit, pre-assembled 10-lever function 
switch simplifies and speeds assembly. Up-to-date 
illuminated roll chart lists over 600 tube types. Counter 
model case, 5 x 14 x 10”. Easy to build. 14 lbs. 

Medel Y-143. Net only 

Y-142. Portable Case model. 15 lbs. Net 

Y-141. Picture Tube Adapter. 1 Ib. Net 


ALLIED RADIO EA 


ADVANCED-DESIGN INSTRUMENTS FOR SERVICE, INDUSTRIAL AND RESEARCH USE 
IN EASIEST-TO-BUILD, 


knight-kit 20,000 Ohms /Velt VOM Kit 
Medel Y-149 Outstanding quality and per- 
$9950 formance at money-saving 


low price. Features 1% pre- 

cision multipliers; 444” meter 
accurate within 2% of full seale deflection; 
50 microamp sensitivity for 20,000 ohms/ 
volt input resistance on DC; front panel 
“Zero adjust”; single switch to select func- 
tion and range. 32 ranges: AC, DC and out- 
put volts, 0-2.5-10-50-250-1000-5000; Re- 
sistance, 0-2000-200,000 ohms and 0-20 
meg.; DC ma, 0-0.1-10-100; DC amps, 
0-1-10; Decibels, — 30 to + 63 in ix ranges. 
Moisture-resistant film-type resistors for 
extreme accuracy. Carefully engineered cir- 
cuit design achieves high sensitivity and 
extremely versatile application. Kit includes 
all parts, battery, test leads and black 
bakelite case with highly legible white 
markings; size 634 x 544 x 334”. Easy to as- 
semble. Shpg. wt., 5 Ibs. 
Medel Y-140. Net only. . 


MONEY-SAVING KIT FORM 


knight-kit 5” Wide-Band Oscilloscope Kit 


Model Y-144 « 5 mc Width for Color TV 
$6900 « Horizontal Sweep to 600 kc 
e Z-Axis Input 


« 25 mv/inch Sensitivity 
Only $6.90 down ¢ Printed Circuit Construction 


knight-kit High-Gein Signal Tracer Kit 


Model Y-135 A remarkable value in an 


Wd easy-to-build instrument 


which permits visual and 
video and audio circuits. Has highest gain 


aural signa! tracing of RF, IF, 
tn its price class. Traces signal from antenna 
to speaker. Reproduces signal at plate or 
grid connection of any stage. Identifies and 
isolates “dead” stages. Features: usable 
gain of 91,000; “magic eye”’ with calibrated 
attenuators for signal presence indication 
and stage-by-stage gain measurements; 
built-in 4” PM speaker; combination 2- 
position probe, one for RF (6 mmf. input), 
the other for audio. Provides noise test; 
built-in watt-meter calibrated from 25 to 
1000 watts; provision for external scope or 
VTVM. Binding posts provide output trans- 
former and speaker substitution test, plus 


Equals or betters the performance of commercially 
wired scopes costing far more. Two printed circuit 
boards and laced wiring harness assure wiring accu- 
racy and cut assembly time. Ideal for lab use, color 
TV servicing and high frequency applications. Wide 
sweep range—i5 to 600,000 cps. Vertical response, 
+ 3 db, 5 eps to 5 mc; only 1 db down at 3.58 me color 
burst. High vertical sensitivity of .025 rms v/inch. 
Input capacity, 20 mmf. Outstanding features: cath- 
ode follower inputs; 2nd anode provides 1400 volts 
high-intensity trace; push-pull amplifiers; positive and 
negative locking; frequency-compensated attenuator; 
Z-axis input; one volt P-P calibrating voltage; astig- 
matism control; retrace blanking circuit; DC — 


external 280 volts B+. With all parts, 
tubes and probe. 7x10x5”. 12 Ibs. 
Medel Y-135. Net only 


ing control. Includes CRT. 1444 x 9% x 16”. 
Model Y-144. Net only . .. 

Y-148. Demodulator Probe. Net. 

Y-147. Low Capacity Prohe. 12 mmf. Net 


$26.50 


Voltage Calibrator Kit 

$ 75 an use of any scope as 
l peak-to-peak AC 
solamente. Puts a true 
square-wave voltage on scope screen. 
Selects any voltage between .01 and 
100 volts; feeds external signal direct 
to seope for instant comparison. Shpg. 


wt., 5 Ibs. 
Model Y-136. Net only.......$12.75 


knight-kit 5” General-Purpose Scope Kit 


Model Y-146 « Phantastron Linear Sweep 


54700 * 25 mv/inch Sensitivity 


« Printed Circuit Board 
Only $4.20 down « Retrace Bianking Circuit 


Aen for feature the world’s best oscilloscope kit value. A stand- 
out in its class with all these fine features: Printed Circuit wiring 
board and laced harness for quick, error-free assembly. Phaniastron 
Sweep Circuit for high linearity of sweep from 15 to 150,000 cps. 
25 Millivolis Per Inch Sensitivity—3 times that of similarly priced 
scope kits. Calibration Voliage—1 volt peak-to-peak square wave, 
fully regulated. Vertical Amplifier-—frequency response + 3 db, 
3 eps to 1.5 me (+ 6 db to 2.5 me). Includes: Directly coupled 
positioning controls; retrace blanking circuit; frequency-compen- 
sated vertical input attenuator; positive and negative internal 
sync; high 2nd-anode voltage for high-intensity trace; input capac- 
ity, 45 mmf. Kit includes CRT. 944 x 13% x 17%”. 26 lbs. 
Model Y-146. Net only 


Resistance Substitution Box 


Easily 


35S 2 


determines resistor values required in a circuit. 
Makes available 36 standard 1l-watt resistance values in 
2 ranges between 15 ohms and 10 megohms, with 10% 
accuracy. Slide switch selects range; 18-position switch 


for value selection. Shpg. wt., 2 Ibs. 


Medel Y-139. Net only............. 


Capacitance Substitution Box 
Makes it easy to find capacitor values needed in a circuit. 
18 values from .0001 mfd to .22 mfd, 
All values are 600 volt, except .15 and .22, 
which are 400 volt. 18-position selector switch. Shpg. 


#5 


t+ 0%. 


wt., 2 Ibs. 
Medel Y-138. Net only 


$ 5.95 
R/C Tester Kit 


$ 50 Measures capacitance and 

_ to 1 me; less than .25% 19 resistance. Balanced-bridge 
distortion; 600 ohm output. circuit; indicates power fac- 

Ideal for hi-fi testing; offers the fiat re- tor; tests capacitors at rated voltage. 

sponse of a lab standard. Shpg. wt.. Large, easy-to-read dial and “magic 

16 Ibs. eye.”’ Shpg. wt., 10 Ibs. 

Medel Y-137. Net only..... .. $31.50 Model Y-124. Net only. $19.50 


Audio Generator Kit 
31% Excellent design; range, 20 


$ 5.95 


EASY TERMS AVAILABLE 


Kknight=Kits ror tHE RADIO AMATEUR 


= 


—_— 


naliaben All-Bond Amateur Receiver Kit 


Model Y-726 « Tunes 540 ke to 31 mc : 15 and 10 meters. Rated at 50 watts—actually operates at up to 60 watts 
on 80 and 40 meters. Oscillator is efficient 6AG7; final is reliable 807. 
and final. in pi 


$1450 : Constant Running HF Osciator 


« Worthy of the Advanced Ham Operator 


« Printed Circuit Bandswitch wes meen oon ene not —— found _ transmitter kits at this 
0.45 down « Board « Sensitivity N w price include: Ceramic-insulated final tank capacitor; pre-assembled 
~~ Panes Coat reat switches; pre-wound parasitic chokes; ceramic coil forms; coax connector; 
A sensational communications receiver value with all the erystal and VFO socket on front panel; power take-off jack for accessory 
selectivity, sensitivity and features of high-priced com- ee — 5 — plate or Be current of _ Takes crys- 
; ; . ; ; i 4 or wi circul changes. binet interior chassis are 
mercial units. Uses printed circuitry throughout, includ copper-finished. Sise, 844 x 1034 x 834”. With tubes and all parts for 
easy assembly. (Less crystal and key.) Shpg. wt., 19 Ibs. 


repping - calibrated, electrical band ~ Medel Y-255. 50-Watt Transmitter Kit. Net only 


ing the exclusive new KNIGHT-KIT printed circuit band- 
switch, for remarkably easy assembly. Covers 540 ke to 


80-10 meter Ham bands; slug-tuned Hi-Q coils; contin- 


knight-kit 50-Watt CW Transmitter Kit 


uous, VR tube-regulated B+ applied to HF oscillator 
lets you switch from standby to receive with no drift; 
built-in Q-multiplier peaks desired signal or nulls inter- 
ference; delayed AVC; provision for crystal calibrator 
(below). Sensitivity, 1.5 microvolts for 10 db signal-to- 
noise ratio. Selectivity: variable from 300 cps to 4.5 ke 
at 6 db down. Exalted BFO injection. Controls: Main 
tuning, bandspread, band selector, Q-multiplier selec- 
tivity, Q-multiplier tune, null-off-peak, BFO pitch, RF 
gain, AF gain, BFO-MVC-AVC-ANL, off-stby-rec-cal, 
antenna trimmer, and phone jack. Cold-rolled \%" steel 
chassis. Handsome metal cabinet, 10 x 10 x 1644”. (Less 
phones, 8-ohm loudspeaker and S-meter.) 23 lbs. 

Model Y-726. Amateur Receiver Kit. Net 

Y-727. S-Meter Kit for above. 1 lb. Net 


knight-kit Self-Powered VFO Kit 


Complete with built-in power supply! Careful design and 
voltage regulation assure high stability. Excellent oscillator 
keying characteristics for fast break-in without clicks or 
chirps. Full TVI suppression. Has plenty of bandspread; 
separate calibrated scales for 80, 40, 20, 15, 11 and 10 
meters; vernier drive . 2-chassis 

keeps heat from frequency 


on 80, 20v on 40. With Spot-Off-Transmit switch for spot 
frequency tuning. Extra switch contacts for operating re- 
lays and other equipment. Attractive metal cabinet, 8% x 
6 x 6”. Ready for easy assembly. Shpg. wt., 8 lbs. 
Medel Y-725. VFO Kit. Net only. ies 


knight-kit 100 Kc Crystal Calibrator Kit 


Model Y-256 Crystal frequency standard at very low 

cost. Gives marker every 100 ke up to 

$ 50 = = A “must”’ for marking band edges. 

ting flanges for installation in or 

eet > de eagles hag Size only 14x 

144x3”. Requires 6.3 v. at 0.15 amp and 150-300 v. 

DC at 3-6 ma. Trimmer for zero-beating with WWY ; 

On-Off switch. Complete with tube, crystal, all parts 

and easy-to-follow instructions. Shpg. wt., 1 lb. 

Model Y-256. 100 Ke Crystal Calibrator Kit. $h85 


orDeR BLANK ALLIED RADIO 


ALLIED RADIO, Dept. RE: 100 N. Western Ave., Chicago 89, Ill. 
Ship me the following KNIGHT-KITS: 


knight-kit Amateur RF "Z" Bridge Kit 


Measures standing wave ratio (SWR) and impedance-of 
antenna systems; ideal for adjusting antenna systems for 
optimum results. Measures impedances from 20 to 400 
ohms up to 100 mc; SWR to 150 mc. Any VOM may be used 
for null indicator. With coax input and output connectors. 
Meters both input and bridge voltage. Calibrated dial gives 


handy plasticized SWR chart (less meter). 2% x3x 4". 
Shpg. wt., 14% Ibs. 
Medel Y-253. “Z’’ Bridge Kit. Net only............ $5.85 


Quantity Description Model No. 


404-PAGE 


ALLIED 


CATALOG 


$.. . .enciosed. (For parcel post, include postage — express is shipped collect). 


CMy ‘Down Payment in the amount of $.. ..... is enclosed. Send Time Payment form. 


ALL PRICES NET F. O. B. CHICAGO 


See the 1958 ALLIED 
404-Page Catalog for 
complete listings of 
more than 50 KNIGHT-KITS, covering Hi-Fi, 
Hobby, Test instrument and Amateur Kits. The 


12 Volts—Heater and Plate 


(Continued from page 69) 


low-voltage approach which is very 
useful to the mobile operator is a port- 
able grid dip meter. This meter can be 
clipped across any 12-volt battery and 
will then be ready for operation. The 
circuit is not as complicated as it ap- 
pears at first glance and was used be- 
cause of the high value of grid current 
which could be obtained with very low 
plate voltages. If a more sensitive me- 
ter movement is available, the cathode 
resistor is increased from 100 ohms to 
a value which will reduce the grid cur- 
rent to the desired amount. The me- 
chanical layout is not critical. 

Fig. 6 is a photo of three pieces of 
experimental gear designed to use low- 
voltage tubes. The small chassis at the 
left is a crystal-controlled v.h.f. con- 
verter designed to operate on the 144 
me. band. A 12AW6 is used as a con- 
ventional triode crystal oscillator. An- 
other 12AW6 is used as a screen grid 
multiplier (x6). The r.f. amplifier uses 


the mixer is the very conventional grid 
leak mixer. An i.f. frequency of 10.7 mc. 
was used. For the information of any- 
one attempting a unit such as this it is 
suggested that the multiplication of the 
crystal oscillator output be accom- 
plished in two stages (2x3) rather 
than in one stage. This will deliver 
more oscillator power to the mixer. 

The center chassis is a full superhet 
for use on the aircraft frequencies at 
120 mc. and at the right is a superre- 
generative detector plus audio to be 
used as a second detector with v.h.f. 
converters. 


In conclusion it might be suggested | 
that this type of operation should be a | 
natural for the experimenter or Novice | 


who has access to a 12-volt auto sys- 
tem (Fig. 2). A simple receiver con- 


structed along these lines can be used | 


as portable or mobile without a com- 
plicated power supply and at the home 
location from a simple filament trans- 
former-rectifier power supply. It is im- 
possible to cover all the potential uses 
for this type of tube operation in one 
article but perhaps this quickie sum- 
mary can help kick a few new home 


a 12AW6 as a screen grid amplifier and projects into the mill. —0- 
2BH7 TUBE 

(A) Ege RE Se 
Fig. 7. (A) Grid-dip = 
meter for mobile ham. 
oe > ae Ss 15Opst¢. 100 2sun | 005 » 
(B) Fixed frequency a sk Kk 3 
converter useful for pains SOmpte. 2 
net operation. (C) 
A tunable converter. — 


td 
Qi 


CONVERTER 
12A06 


S& 12 voc. $ 


C4,C5,C6,C7 AS REQUIRED FOR DESIRED FREQUENCES 
C3 OMITTED 


CONVERTER 
12A06 


(C) [ 
2 v.0C. 


ALL VALUES SAME AS PREVIOUSLY GIVEN 
C3 *100ppfd. 
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it’s easy 
to solve your 


TV SYNC 


probiems 
with this new 
SAMS BOOK 


“Servicing TV Sync Systems” 
by Jesse Dines 
Valuable time-saving book for Serv- 
ice Technicians. Covers fully the 
theory of operation, circuit function 
and circuit variations of the 18 differ- 
ent types of sync systems used in 
TV receivers. Explains various types 
of sync separator, horizontal and ver- 
tical oscillator, and horizontal AFC 
circuits used in sync systems. Meth- 
ods of analyzing and troubleshooting 
these circuits are supported by actual 
picture tube photos and waveforms 
illustrating types of sync troubles. 
Includes valuable data on oscillator 
coils, transformers and printed elec- 
tronic circuits used in sync systems. 
Has chapter on practical servicing 
hints. This book will definitely help 
the technician to better understand 
and more easily service any type of 
sync system trouble. Written clearly 
and simply for quick and easy under- 
standing. 320 “oon 221 ihentre- 


tions, 514 x 814 
$395 


SEE THIS MONEY-EARNING BOOK 
AT YOUR ELECTRONIC PARTS 
DISTRIBUTOR OR MAIL COUPON 
TO HOWARD W. SAMS... 


FREE TRIAL COUPON 


PRICE 
ONLY 


Howard W. Sams & Co., Inc., Dept. 1-C8 
2201 E. 46th Street 
_— as. 5, _— 


O Send me Jesse Dines’ book “Servicing TY Sync 
Systems” for 10 days FREE examination. in 10 days 
| will pay for the book, plus 
return postpaid. 

We pay delivery costs if you remit with this coupon. 


. 

' 

' 

' 

' 

' 

4 

A small delivery cost, or 
1 

' 

1 Same return privilege 
' 

' 

1 

1 

1 

3 
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Marion McPartland 


‘ makes her tape recordings on P 


That's not the reason 


‘ why you should use a 


Here’s why you should use 


a — 
irish 
ferro-sheen 
recording 


tape 


It’s the best-engineered tape 


‘e in the world... y) 


..-gives you better highs... better lows... 
better sound al] around! Saves your tape 
recorder, too— because the irish FERRO- 
SHEEN process results in smoother tape 
...tape that can’t sand down your mag- 
netic heads or shed oxide powder into your 
machine. Price? Same as ordinary tape! 


Available wherever quality tape is sold. 
ORRadio Industries, Inc., Opelika, Alabama 


Export: Morhan Exporting Corp., New York,N. Y. 
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario 


30-WATT AMPLIFIER 

Allied Radio Corporation, 100 N. 
Western Ave., Chicago 80, Ill. has just 
released a new 30-watt amplifier in its 
“Knight” audio line. 

The Model KN-530 can be used with 
a tape deck; tape recorder; record 
player equipped with magnetic, ceram- 
ic, or crystal cartridge; radio tuner; 
TV sound; etc. It features a 3-way 
speaker selector switch for playback 
through either of two speaker systems 
or through two speaker systems simul- 
taneously, rumble and scratch filters 


for suppression of turntadle and record 
noises, loudness control, twelve com- 
binations of record equalization and 
NARTB equalization to permit direct 
use with a tape head. Variable damp- 
ing is also provided. 

Frequency response is from 20 to 
40,000 cps + % db at 30 watts. Har- 
monic distortion is %*%% at mid-fre- 
quencies and does not exceed 1.5% 
from 30 to 20,000 cps, according to the 
company. 1h deinen 

VARIABLE GAIN A.C. PREAMP 

Burr-Brown Research Corporation, 
Box 6444, Tucson, Ariz., is now offer- 
ing a transistorized variable gain a.c. 
preamplifier which is designed to be 
used as a preamp for microphones, 
magnetic pickups, search coils, strain 
gauge systems, gyro pick-off coils, and 
similar transducers. 

The Model 110 may also be used to 
extend the sensitivity of oscilloscopes, 


meters, and volume level indicators 
and is useful for noise measurements 
in audio, supersonic, and low-radio- 
frequency applications. The unit is 
completely transistorized and self- 
powered from ordinary “C” size flash- 
light cells. It features an input imped- 


ance of over 1 megohm, continuously 
adjustable gain to 50 db, response from 
10 to 500,000 cps, 5% maximum dis- 
tortion, and 750 hour battery life. 
The unit is housed in a deep-drawn 
aluminum case measuring 4”x8”x4”". It 
can be supplied with either continuous 
or stepped gain control. A data sheet 
on the unit is available on request. 


“FORTIFIED” RECORDING TAPE 

ORRadio Industries, Inc., Shamrock 
Circle, Opelika, Ala. has added a “For- 
tified” double-play tape to its line of 
“Trish” magnetic recording tapes. 

Designated as catalogue number 400, 
the new tape is made on Du Pont “My- 
lar” polyester base, especially re- 
inforced for sinewy strength. This 60- 
gauge Mylar tape will withstand a pull 
of 3 pounds without distortion. A 7” 
reel, carrying 2400 feet, will record 2 
hours at 3% ips single track or 4 hours 
on dual track. 


KARLSON CONSOLE 
Karlson Associates Inc., 1610 Neck 
Road, Brooklyn 29, N. Y. is now mar- 
keting the “18” console which is de- 
signed to accommodate 12”, 15”, or 18” 


\coaxial, triaxial, extended range speak- 
ers and woofers in addition to tuners 
and amplifiers, etc. 

The console measures 42” high, 4056” 
long, and 22” deep. It measures 3714” 
high, without legs. It is available in 
blonde, walnut, and mahogany wood 
finishes or can be supplied unfinished 
on special order. The top panels are 
hinged. 

The compartment interior size is 38” 
x19%"x9%". The unit is one of the 
enclosures covered by U.S. Patent No. 
2,816,619 on which basic claims have 
been allowed. 


A.F. TRANSISTORS 
The Semiconductor Division of Radio 
Corporation of America, Somerville, 
N. J. is now offering two new “p-n-p” 


RADIO & TV NEWS 


germanium junction transistors which 
have been designed especially for class 
A audio-frequency driver service in 
compact, entertainment-type receivers. 

The 2N405 and its flexible lead ver- 
sion, the 2N406, are said to have ex- 
cellent stability throughout life. In a 
common-emitter type of circuit, these 
transistors have a typical small-signal 
current transfer ratio of 35 and a 
matched-impedance power gain of 43 
db. These characteristics make them 
especially useful in low-power audio 
applications. 

A technical bulletin on these two 
transistors is available on request. 


FM “RANGE EXTENDER" 
Jerrold Electronics Corporation, 23rd 
and Chestnut Sts., Philadelphia 3, Pa. 
has announced the availability of an 


FM preamplifier which effectively ex- 
tends the reception range of high- 
fidelity FM tuners. 

Known as the “Range Extender,” the 
new FM preamp is designed to be in- 
stalled between the antenna and FM 
tuner. The unit is available in two 
models with option of either indoor or 
antenna mast mounting and 24-volt 
remote or 117-volt local operation. 
Both units are available with either 
300 or 75 ohm input. Frequency re- 
sponse is flat + 1 db across a 20 mc. 
bandwidth. The preamps, using only 
two tubes to achieve a minimum gain 
of 25 db and a maximum undistorted 
output of 5 volt r.m.s., composite sig- 
nal, have input and output matched 
to a v.s.w.r. of less than 1.4. 


TRANSISTORIZED AMPLIFIER 
Video Instrument Company, Inc., 
2340 Sawtelle Blvd., Los Angeles 64, 


Calif. has introduced an all-transistor- 
ized audio power amplifier designed 
for use in home music systems. 

The “Vico” Model 77 amplifier has a 
power output of 20 watts. The front 
panel is provided with bass, treble, in- 
put selection, and loudness controls. 
Hum and noise are more than 100 db 
below rated output. The amplifier is 
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Practically new ranch house with 200-foot, 
poured-concrete, spirally curled, exponential 
bass horn; 12-foot multicellular midrange horn (24 cells) ; large inventory of assorted 
dynamic and electrostatic tweeters; three 2,000-watt water-cooled amplifiers; infi- 
nite-attenuation electronic crossover networks; master control-mixer-preamplifier 
console; two 1,500-Ib. belt-driven turntables suspended in mercury bath; vacuum- 
sealed record-positioning chamber with servo-controlled record lifters and nuclear- 
reactor record deionizer; foam-rubber basement for acoustical feedback isolation; 
also complete blueprints for construction of identical house for stereo. 


' 


\ 


Will sacrifice; or trade for NORELCO speaker, which owner of house has dis- 
covered to be ideal for delightful hi-fi listening without electronic anxiety neuroses 
or showdowns with the loan company. For detailed and convincing confirmation 
of latter viewpoint, write to North American Philips Co., Inc., High Fidelity 
Products Division, 230 Duffy Avenue, Hicksville, Long Island, N. Y. 


want) NORELCO’ 
loudspeakers \ 


\ 


a complete line of 5” to 12” high-fidelity speakers and acoustically engineered enclosures 
109 


THE 


VIKING BILLBOARD 


Vol. 1 No. 2 
Tape heads should be demagnetized at fre- 
quent intervals to avoid damage to recorded 
tapes and to insure minimum distortion in 
recording. This does not necessarily involve 
use of a bulk eraser or head demagnetizer. 
The heads on your Viking deck can be de- 
gaussed using a gun-type soldering iron. Hold 
the transformer case (not the tip) close to 
the heads. Energize the transformer, and 
slowly withdraw it to a distance of two feet 
or more before releasing the trigger. A bulk 
eraser, of course, works equally well. It is 
almost unnecessary to say that any valued 
tapes should be kept at a distance of at least 
two feet during this procedure. 


Viking owners frequently ask whether they 
can use the phono input on a general pur- 
pose mixer-preamplifier for playback of re- 
corded tapes . . . The equalization controls 
provided on such preamplifiers are usually 
adequate to provide for proper equalization. 
Usually, however, the phono input is shunted 
by a resistance of from twenty to fifty thou- 
sand ohms. When used as the input for a 
tape head, this shunting resistance should be 
removed. 


A few instances have been reported where the 
capstan drive belt on a Viking deck had been 
replaced with a somewhat similar belt ob- 
tained from jobber replacement parts stocks. 
The belts in question were not Viking belts, 
were originally intended for another purpose, 
and resulted in a pronounced increase in flut- 
ter and wow. 


The highly compliant belt used on the Viking 


75 Series decks in combination with the heavy | 


capstan flywheel, provides a unique filtering 
effect. The filtering out of interpole varia- 
tions in motor speed is one of the largest 
factors responsible for the very low flutter 
and wow characteristic of the Viking deck. 


You can expect five thousand hours of opera- 
tion from this fragile appearing belt. If and 
when you do replace it, however, be sure you 
use the regular Viking belt. It was built for 


the job. 
One of the best ways to check ae _per- 
formance of a tape recorder is to ’ the 


recording performance against the pe Pe 
source. This is most easily accomplished using 
a record player, or AM-FM tuner as the 
source, 


Viking “RM” models, or other recorders 
equipped with independent heads for record- 
ing and playback, can be set up for instanta- 
neous “AB” comparison, selecting either the 
original program or the recorded track at the 
flip of a switch. This provides for the most 
practical evaluation of what we call “the R/P 


factor”; the degree to which a recorder will 
record and play back with absolute fidelity. 
Ask your Viking Dealer for an 
stration. 


“RP” demon- 


MINNEAPC 


| work, Model CN- 


designed for operation from a 117-volt 
a.c. source or a 12-volt battery. It may 
be operated directly from vehicle bat- 
teries without internal or external vi- 
brators or other conversion devices. 

Frequency response is said to be flat 
within + % db from 20 to 30,000 cps. 
A data sheet giving complete specs is 
available on request. 


STEREO CARTRIDGE 

Fairchild Recording Equipment Co., 
10-40 45th Ave., Long Island City 1, 
N. Y. has devel- 
oped a_ stereo 
cartridge de- 
signed for play- 
ing stereo discs 
cut by the West- 
rex system. 

The heart of 
the single-stylus 
cartridge consists 
of two coil forms 
mounted in a 
frame at 45 de- 
grees to the vertical axis of the record 
groove. Each coil form is at 90 degrees 
to the other with an aluminum stylus 
arm secured to both members. Two 
crossed wires provide a unique method 
of pivoting the pickup coil. 

According to the company, the new 
cartridge will play any of the Westrex 
stereo recordings or can be used to 
play back standard vertical or stand- 


ard lateral recordings, making it com- 
pletely compatible for existing discs. 


CROSSOVER NETWORK 
Vidaire Electronics Manufacturing 


Corp., Baldwin, N. Y. is now marketing 
a crossover net- 


5, for hi-fi sys- 
tem applications. 

The unit is a 
high-pass filter . 
network which BRE 
permits the range — 
of an amplifier 
system to be ex- on derqgpgamapes 
tended by the ad- 
dition of a _ high- frequency speaker. 
The circuit is designed to be used with 
either 8 or 16 ohm speaker systems. 
The crossover frequency matches most 
hi-fi speakers and, according to the 
company, there is no network loss in 
the pass region. 

A data sheet on this new crossover is 
available without charge on request. 


idaire 
CROSSOVER NETWORK 


FOUR NEW ALTEC SPEAKERS 

Altec Lansing Corporation, 1515 S. 
Manchester Avenue, Anaheim, Calif. 
has added four new residential speaker 
systems to its 1958 line. 

The cabinets, all of the phase-com- 
puted, base-reflex type, are of extreme- 
ly heavy construction, braced and 
blocked so that no part of the en- 
closure can vibrate and absorb any 
speaker energy. 

The “Laguna” has a guaranteed fre- 
quency response from 30 to 22,000 cps 
without peaks, false bass, treble rise, 
or other misleading frequency accen- 


tuations. It incorporates a matched 


Ki (Lhe 


foundation for 


the world’s 
finest high fidelity 


systems 


ant 


more 


MAL JNF St 


$153 


Star S mpfr $198 
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pair of 15” speakers, a high-frequency 
driver mounted on a horn, and a 500 
cps dividing network. 

The “Capistrana” has one 15” bass 
speaker, a dividing network, and a 
driver with horn. Guaranteed range is 
35 to 22,000 cps. The “Corona” system 
is a corner versior of the “Capistrana” 
and incorporates the same components. 

The final new model is the “Verde” 
which houses a duplex loudspeaker. 
Its 35 to 22,000 cps range is designed 
for hi-fi systems of moderate size. 


NEW “WIGO" SPEAKERS 

United Audio Products, 202-4 East 
19th St., New York 3, N. Y. has an- 
nounced the availability of two new 
speakers in the “Wigo” line. 

The Model WD155 is a 16” super- 
woofer which will cover the range from 
25 to 6000 cps with a 30 cps cone res- 
onance. Impedance is 16 ohms and the 
woofer will handle 50 watts. The sec- 
ond unit is the Model ER85, an 8%” 
extended range speaker designed espe- 
cially for applications requiring mini- 
mum size. Frequency response is 40 
to 15,000 cps. Impedance is 16 ohms 
and the power rating 15 watts. 

Complete specifications on either of 
these units is available from the manu- 
facturer. 


STEREO ADAPTER KIT 

Shure Brothers, Inc., 222 Hartrey 
Ave., Evanston, Ill. has placed a do-it- 
yourself stereo adapter kit on the 
market for the benefit of those who 
own Revere and Wollensak tape re- 
corders. 

The kit consists of an in-line stereo- 
phonic magnetic tape head which re- 
places the standard monaural head. 
Two amplifiers and two speakers are 
needed to play stereo recordings. One 
set of leads from the new stereo tape 
head goes directly to the self-contained 
amplifier and speaker in the recorder. 
The other leads may be carried to any 
external amplifier and speaker system 
available to the user. 

The new TK-41 magnetic head also 
contains an a.c. erase head and can be 
used for standard recording-playback 
of monaural tapes. 

“HIFILITE’ BAFFLE 

Lowell Manufacturing Company, 
3030 Laclede Station Road, St. Louis 
17, Missouri, has ¥ 
introduced a com- 
bination all- 
weather light and 
baffle which has 
been _ especially 
designed for out- 
door sound ap- 
plications. 

Although _ de- 
signed primarily 
for commercial 
use by country clubs, motels, resorts, 
and drive-in restaurants, the new unit 
can also be used by home owners. The 
baffle is constructed of heavy-gauge 
spun aluminum and the upper dome 
section of the baffle is lined with %” 
jute to make it waterproof. Atop the 
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_ New Transcription-Type 
Tone Arm Makes Collaro 
World’s First True 


High Fidelity Changer 


n. Collate cece 


The Turntable That Changes Records 


From Collaro Ltd., world’s largest manufacturer of record 
playing equipment—comes the most significant development 
in years—the exclusive new transcription-type tone arm, 
which transforms the conventional record changer into a 
TRANSCRIPTION CHANGER, with features of the finest 
professional equipment. 


The arm is a one-piece, spring-damped, counter-balanced 
unit which will take any standard high-fidelity cartridge. 
It is free of any audio spectrum resonances. 


Stylus pressure between the first and last record in a 
stack remains virtually constant at less than a gram of dif- 
ference, compared to 4 to 8 grams on conventional changers. 
Vertical and horizontal friction are reduced to the lowest 
possible level, insuring longer life for records and styli. 


In its superb performance, the new Collaro Continental, 
Model TC-540, meets the rigid requirements for high fidelity 
equipment, offering professional quality at a record changer 
price. The Continental is $46.50. Other Collaro changers 
are priced from $37.50 up. (Prices slightly higher west of 
Mississippi. ) 


FREE: Colorful new catalog, containing guide on 
building record library plus complete Collaro line. 
Write to Dept. R-015 


ROCKBAR CORPORATION 
MAMARONECE, N. Y. 


Rockbar is the American sales representative for Collaro Ltd. and other fine companies. 


ROCKBAR 


(corporation 


“ 


NOW... 
“stereophonic 
‘IGH. 
FIDELITY 
components — 
a 


SM-244 
Stereo Preamp 
and Amplifier 
$189.50 


PRICES SLIGHTLY HIGHER IN WEST 


F details, 
mail Gis coupon bday. 


; ; i DQ-3 | 
kag Radio Corporation H 
37-06 36th St., L. 1. C. 1, New York 


Please send literature covering 
Pilot Stereo Components. 


NAME 


ADDRESS. 


CITY. ZONE... SUAVE neue 


Manufacturer in electronics 
for over 39 years 
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dome is a gold-finished eagle. The low- 
er baffle section is a modified version 
of the company’s STL baffle and is 
supported on four steel tubes %” in 
diameter. One of these support tubes 
is punched for concealment of the 
speaker leads. The baffle will handle 
7” and 8” speakers. 


STEREO AMP-TUNER 
Madison Fielding Corp., 5 Lorimer 
St., Brooklyn 6, N. Y. has just re- 
leased a matched stereophonic ampli- 
fier and tuner as the Series 320 and 


The amplifier is a 40-watt unit which 
contains two complete amplifiers, each 
with a fully integrated preamp sec- 
tion. In addition to the individual con- 
trols for each channel, the unit fea- 
tures a master volume control which 


controls both levels simultaneously for 
stereo program levels. Another spe- 
cial feature is the novel “dual magic 
eye” configuration which, together 
with a calibrated scale, permits pre- 
program level settings and adjust- 
ment of outputs to meet special con- 
ditions. 

The companion FM-AM multiplex 
tuner can be used for either AM or 
FM reception individually or both sig- 
nals simultaneously. 

Matching cabinets are available at 
a slight additional charge so that the 
companion units present a uniform ap- 
pearance. 


DYNAMIC PREAMP 

Dynamic Electronics-New York, Inc. 
of Forest Hills, N. Y. has developed an 
inexpensive preamplifier unit which is 
intended to make possible the conver- 
sion of any amplifier or radiophono- 
graph to operate with a variable re- 
luctance pickup or tape recorder. 

Measuring 6’x3%"x3%" in a black 
and copper shielded cabinet, the unit 
has a frequency response from 11 to 
25,000 cps + 1.5 db, noise and hum 
level 60 db below 10 millivolts, and an 
over-all gain of 34 db. 

The unit features a shielded cable 
with molded-on pin plug, a pilot light, 
phono input jack, “on-off” switch, and 
operation on a.c. from 110 to 117 volts. 
Power drawn is 15 watts. 


MAGNECORD PT6-6 RETURNS 

The Magnecord Division of Midwest- 
ern Instruments, Inc., Tulsa, Oklaho- 
ma has announced the resumption of 
production on its PT6-6 series of tape 
recorders. 

Housed in two separate cases for 
convenience in handling, the new PT6- 
6 is unchanged except for a front panel 
of stainless steel and an increase in 
panel size to 19” instead of the former 
17” so that the units will fit standard 


| relay racks in studios. 


Specifications on this new profes- 
sional recording equipment will be sup- 
plied by the manufacturer on request. 


AUDIO CATALOGUES 


CABINART ENCLOSURES 

Cabinart, a division of G € H Wood 
Products Co., Inc., 99 North 11th St., 
Brooklyn 11, N. Y. is now offering a 
multi-colored catalogue which de- 
scribes its line of high-fidelity equip- 
ment cabinets and speaker enclosures 
suitable for virtually any type of home 
application or decor. 

The line is pictured and described in 
some detail. Both finished and un- 
finished types have been included. Di- 
mensional drawings provide complete 
information concerning the placement 
of individual components. Copies are 
available from local dealers or the 
manufacturer direct. 


“SPLIT/KITS" 

Transvision, Inc. of New Rochelle, 
N. Y. has issued a 20-page catalogue 
which describes its complete line of 
“Split/Kits.” 

Included in the line are hi-fi kits, 
hi-fi cabinets, as well as kits for as- 
sembling television receivers, electron- 
ic instruments, and electronic photo- 
flash units. Among the audio items 
listed and described in detail are 24- 
and 10-watt amplifier-preamps, a 4- 
watt amplifier, record changers, a 
50-watt amplifier, AM/FM tuner, 
speaker enclosures for all speaker and 
room requirements, equipment cab- 
inets, as well as complete “packaged” 
units assembled from quality com- 
ponents. 

Write the manufacturer direct for a 
copy of the catalogue and full details 
on the “Split/Kit” plan. 


KLIPSCHORN LINE 

Klipsch and Associates of Hope, Ark. 
has issued a 16-page general catalogue 
and 4-page price list covering its line 
of “Klipschorn” speaker systems. 

The publication describes the design 
principles involved and ‘then pictures 
and describes the various models cur- 
rently available in the line. The en- 
closures are shown in room settings 
and complete specifications are given 
as to finishes, dimensions, and perform- 
ance. 

Write the company direct for a copy 
of this catalogue or add:tional details 
on any unit in the firm’s line. 


UNIVERSITY “KWIKITS" 

University Loudspeakers, Inc. 80 S. 
Kensico Ave., White Plains, N. Y. is 
now offering a handy illustrated folder 
which describes its line of folded-horn 
“Kwikits”—the do-it-yourself high- 
fidelity enclosure kits. 

Full specifications and prices are in- 
cluded on the Model KEN-15, an en- 
closure for 12” and 15” speakers and 
multi-speaker systems, and also the 
Model KEN-12 for 12” units and sys- 
tems. The folder graphically details the 
construction and design advancements 
incorporated in the line and explains 
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the advantages of assembling these 


kits. 
Garrard models change. Garrard ideals do not. Meaningful new features are 
AR-2 SPEAKER BROCHURE added. Time-proven features are carefully retained. Gadgets, for the sake of 
Acoustic Research, Inc., 24 Thorn- gadgetry, are sternly rejected. The all-important fact to remember is that thirty- 
five years of experience in designing, testing, and building fine record players, 


dike St., Cambridge 41, Mass. has pre- 
pared a new four-page brochure on the | guide us in offering you the present Garrard models. 


AR-2 which it is offering without | 
charge to interested persons. 

The brochure includes a brief ex- 
planation of the patented acoustic sus- | 
pension design, harmonic distortion and 
frequency response curves, and ex- 
cerpts from press comments on the 
AR-2. 


SPEAKER ENCLOSURE DATA 

Able Wood Products Manufacturing 
Corp., 214 Franklin St., Brooklyn, N. Y. 
has available for distribution a colorful 
folder which describes its complete line 
of ten speaker enclosures. 

The booklet pictures and describes a 
number of resonator, bass reflex, and 
infinite baffle type speaker housings as 
well as record changer and turntable 
enclosures. Most of the units are avail- 
able either finished or unfinished. 

Copies of this publication are avail- 
able without charge on request. -3}-— 


COOK RESUMES PRODUCTION 
OOK LABORATORIES of Stamford, 


Conn., which was hit by a disastrous 
fire at its main plant in Glenbrook, 
Conn., has re-established its catalogue | 
with a series of new dise releases and 
six representative numbers on stereo | 
tape. 

The three new dises are “Voices of | 
the Sky” (1075) on modern aircraft; 
“From the Frontier of Space” (5021) | 
which contains official recordings of | 
radio signals from Sputniks I and II; 
and “King of Organs” (1150). 

The stereo tape releases include “King | * 
of Organs” (1150S); tensed “First | _ asgysatteeaearinnraliaiitiaie ia 
Symphony” (1060S), “Masterpieces of ¢ Mode! RCSS + srcee seven 
the Theater” (1064S), “Clambake on ‘mamettach sped vate! D> Contionens + or — varisbie 
ene te (1181S); em the NO pertormance test report. $08.08 | 

arting Guest” (1041S); and “Jump- : Zz 
Up Carnival” (1072S). mcr semen, | (ST agg, vrowanen tuaneee 

Both tapes and discs in the re-estab- There's a Garrard for and exceptional | protects vou records $54.50 
lished catalogue are being offered by every bigh fidelity system 
direct mail to give dealers time to re- 
plenish their stocks. —j0-—- meperier ont fo gusty 


—— a pp mee roe me For Information Write: GARRARD SALES CORPORATION, Dept. GC-48, PORT WASHINGTON, N. Y. 
crystal, using high-frequency method of 
rage oo 0 gogo is ergot — Se ene enna gree ce 
ig used manufacture 2 
transistors, signal diodes, and rectifiers. loUALiTY + + ECONOMY = “The Original, Dependable 
With Perma-Film  _ NO-NOISE TUNER-TONIC 

VOLUME 

Economical .. . CONTROL 


I 
| 
. l AND 
A little does a lot | CONTACT 
| 
| 
| 
! 


@ Cleans, lubricates, restores al! 
tuners, including wafer type RESTORER 
@ Won't change or affect capaci- . . 
ties, inductance or resistance With Perma-Film 
* Won't harm insulations or pre- ®@ Cleans 
cious metais nor attack plastics “ 
@ Eliminates al! noise, oxidation . Lubricates 
and dirt indefinitely “ 
e Use for TV, radio and FM | Protects 
© Non-toxic, non-inflammabie | NOT A CARBON Sottie, ~ 00 Seray ean.§ 5 
e Insures trouble-free performance | TET SOLUTION Service. onan 


men 


gg Net to $ 25 Also avai itabte in 8 oz. ‘eetines and quart cans 
$ ‘ Your Nearest Distributor 


ELECTRONIC CHEMICAL CORP. °**,o2hveuva.nn 
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Superior's New Model TW-11 


STANDARD PROFESSIONAL TU EE TESTER 


@ Tests all tubes, including 4, 5, 6, 7, Octal, 
Lockin, Hearing Aid, Thyratron, Miniatures, 
Sub-miniatures, Novals, Sub-minars, Prox- 
imity fuse types, etc. 

@ Uses the new self-cleaning Lever Action 
Switches for individual element testing. Be- 
cause all elements are numbered according 
to pin-number in the RMA base numbering 
system, the user can instantl 
which element is under test. Tu 
tap filaments and tubes with filaments 
terminating in more than one pin are truly 
tested with the Model TW-11 as any of the 
pins may be placed in the neutral position 


when necessary. 


® The Model TW-11 does not use any com- 
bination type sockets. Instead. individual 
sockets are used for each type of tube. Thus 
it is impossible to damage a tube by insert- 
ing it in the wrong socket. 


Free-moving built-in roll chart provides 
complete data for all tubes. All -_ listings 
printed in large easy-to-read t 


NOISE TEST: Phono-jack on Ahoy sant for 
plugging in either phones or external amplifier 
will detect microphonic tubes or noise due to 
faulty elements and loose internal connections. 


EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW-CURRENT TUBES—Previously, on emission-type 
tube testers, it has been standard practice to use one scale for all tubes. As a re- 
sult, the calibration for low-current types has been restricted to a small portion 
of the scale. The extra scale used here greatly simplifies testing of low-current $ 
47° NET 


types. 
The Mode! TW-!! operates on 105-130 Volt 60 Cycles A.C. Comes 
housed in a beautiful hand-rubbed oak cabinet complete with 
portable cover. 


ror LUBE TESTER 


4 pa entree or Part-time Serviceman, who has dela purchasing a hi priced Tube Tester. 
ional Serviceman, who needs an extra Tube Tester for outside ca as 
The Hiei TV Service Organization, which needs extra Tube Testers for its field 
efficient operation is accomplished 
Simplification of all 


im a Elimination of old style sockets used for testing obsolete tubes (26, 
switching and controls. 


27, 57, 59, etc.) and providing sockets and circuits for efficiently 

testing the new Noval and Sub-Minar types. 

You can't insert a tube in wrong socket more than one pin. In such cases the element or internal 

Fh —— to ae ‘tee. the wrong socket = connection po completes a circuit 

when using the new Mode eparate sockets are y 

used, one for each type of tube base. If the tube fits omy 1 pon a le strict eccord- 

in the socket | it can be tested. ence w eae SES : “ : ‘ 
switching system One of the most important improvements, we believe, is 

The Mode! TD-55 incorporates a newly designed element the fact that the 4 position fast-action snap switches are 

selector switch system which reduces the possibility of all numbered in exact accordance with the standard 

obsolescence to an absolute minimum. Any pin may be R.M.A. numbering system. Thus, if the element terminat 


used as a filament pin and the voltage applied between ing in pin No. 7 of a tube is under test, button No. 7 
that pin and any other pin or even the “‘top-cap. 
for shorts and 


is used for that test. 


leakages between ail elements The Bese ae 7 j sonst with 
The Model TD-55 provides a super sensitive method of operating instructions and charts. Housed 

checking for shorts and leakages up to 5 Megohms be- '* eee aa = os $ 

tween any and all of the terminals. Continuity between par an ease, included at ne extra 95 


various sections is individually indicated. This is impor- accommodates the tester and book of in- 
tant, especially in the case of an element terminating at structions. 


DOT PATTERN GENERATOR (FOR COLOR TV): 
Although you will be able to use most of your 
regular standard equipment for servicing Color TV, 
the one addition which is a ‘‘must’’ is a Dot Pattern 
Generator. The Dot Pattern projected on any color 
TV Receiver tube by the Model TV-50 will enable 
you to adjust for proper color convergence. 


Superior’s New 


wave GENOMETER 


A versatile all-inclusive GENERATOR which provides ALL the outputs 


A.M. Radio @ F.M. Radio e Amplifiers « e Black and Wh White e @ Color TV 


7. Signal Generators in One! Bor Generator 


 R.F. Signal Generator for A.M. Cross Hatch Generator 
 R.F. Signal Generator for F.M. Color Det Pattern Generator 


Audio Frequency Generator Marker Generator 
. SIGHAL GENERATOR: The VARIABLE AUDIO FRE- SAR GENERATOR: = 
“50 eter ENCY GENERATOR: In sv projects an 
addition to a fixed 400 cy- 
cle sine-wave audio, the 
Model TV-50 Genometer tern will consist ot 4w 
tal provides a Re — s horizontal bars or 7 to 
acye powe “4 cycle to 000 cycle 0 vertical bars. 
a a — veces te wave audio signal. 
MARKER GENERATOR: The Includes alt the THE MODEL TV-50 comes ek 
‘are provided: 189 Ke., 262 ate hs Se ebo ne, lwtely with leads 
1000 Ke., 1400 Ke., 1600 Ke. 3000 ke. 2500 Ke., 3576 and " poreting instructions. 
Ke. 85 hee. 5 Mc., 10.7 Mc., (3579 Ke. is the color burst Only 


Superior 


wowvo PICTURE TUBE qesith 


NOT A GADGET—NOT A MAKE-SHIFT ADAPTER, BUT A WIRED PICTURE TUBE 


TESTER WITH A METER FOR MEASURING DEGREE OF EMISSION—AT ONLY $15.85 


recommend use of C.R.T. adapters or neon gadgets because 
a Cathode Ray Tube is a very complex device, and to 
properly test it, you need an instrument designed exclu- 
sively to test C.R. Tubes and nothing else. 

ly deflected tubes . . . in the set . . . out of the set . . . in the carton!! 


ests 
@ Tests all syd deflected picture tubes from 7 
inch to 30 inch types. 
@ Tests for quality by the well established emission 
method. All readings on “‘Good-Bad"’ scale. 
cs a, oe inter-element shorts and leakages up to 5 


* Tet § for ‘open elements. 


bw TO USE: Simply insert line cord inte any 110 voit 
A.C. outlet, then ay ~ Fi, Ne Thewe switeh tee Site 
need not be on sw 
tet = -—- 4 on Good-Bad seale. Throw switeh 


Model TVD ORT, bi entenacre ¢ 
c 15% 
bakstite ease. Only NET 


EXAMINE BEFORE YOU BUY! 


USE APPROVAL FORM ON 


NEXT PAGE 
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Superior's New MODEL 77 


VACUUM TUBE VOLTMETER 


WITH NEW 6° FULL-VIEW METER 


Compare it to any peak-to-peak V.T. V. M. 
made by any other manufacturer at any price! 


Mode! 77 completely wired —_  -orreeee with oll ies (including even portable 
carrying case) sells for only $42 
Model 77 employs @ sensitive six cm meter. Extra large meter scale enables us to print 
all calibrations in large easy-to-read type. 

Medel 77 uses new improved SICO printed circuitry. 

# Medel 77 employs a 12AU7 as D.C. amplifier and two 9006's as peak-to-peak voltage 
rectifiers to assure maximum stability. 

» Model 77 uses a selenium-rectified power supply resulting in less heat and thus reducing 
possibility of damage or value changes of d Pp 

~ Medel 77 meter is virtually burn-out proof. The iti mic pere meter is isoloted 

the measuring circuit by a balanced push-pull ies 
¥ Model 77 uses — 1% zero temperature coefficient resistors as multipliers. This assures 
ging occ gs on all ranges. 


” AS A be me ag The Model 77 will measure any voltage up to 1500 volts with 

is ible in receiver and Hi-Fi Amplifier servicing and a 

must for Black and White and Color TV Receiver servicing where circuit loading cannot 

be tolerated. A special feature permits accurate zero center measurements necessary for 

the true alignment of Foster-Seely (Armstrong) FM detectors, Ratio Detectors and the 
newer Gated Beam Detectors. 

» AS AN AC VOLTMETER: The old-fashioned laboratory AC V.T.V.M. was cumbersome, 
erratic and required several dial manipulations to arrive at a reading. The Model 77 when 
connected to a circuit will quickly and simply measure its RMS value if sine wave, and 
its peak-to-peak value if complex wave. Pedestal voltages that determine the “‘black’’ 
level ae receivers, sync. pulses and saw tooth voltages are easily read. with the 


» AS AN ELECTRONIC OHMMETER: Because of its wide range of measurement in 
the resistance range (from .2 ohms to 1,000 megohms) the Model 77 will be your 
most frequently used resistonce meter. Leaky capacitors which may not show 
up on —_ resistance meters, show up glaringly when tested with the new 
Model Because of its sensitivity and low loading, intermittents are more 


Ientecd 


easily ols and repaired. 


SPECIFICATIONS 

@ DC VOLTS — 0 to 3/15/75/150/300/750/1500 volts at 11 megohms input resistance. 

@ AC VOLTS (RMS) — 0 to 3/15/75/150/300/750/1500 volts. 

@ AC VOLTS (Peak to Peak) — 0 to 8/40/200/400/800/2000 volts. 

@ ELECTRONIC OHMMETER — 0 to 1000 ohms/10,000 ohms/100,000 ohms/1 megohm/10 
3 1 i | " 


3 ¥ ’ 9 


‘des suc , DECIBELS -—10 db to +18 db, +10 db to +38 db, +30 db to +58 db. All based 
of accuracy ond th on 0 db = .006 watts (6 mw) into a 500 ohm line (1.73v). 

ZERO CENTER METER — For discriminator alignment with full scale range of 0 to 

1.5/7.5/37.5/75/150/375/750 volts at 11 megohms input resistance. 


with negligible loading 


e 

The whather sine wove. Poss 
AC of sant gral tos wave of ote Ce tay : Boe 
wave, spike it will measure all AC from t additional Model 77 comes complete with operating instruc- 
wave forms. les and will do so withou tions, probe and test leads. Use it on the bench — 
over 5 megocy< ny use it on calls. A streamlined carrying case, in- 
occessories or cables. cluded af no extra charge, accommodates the 

tester, instruction book, probe and leads. Operates 

on 110-120 volt 60 cycle. Only .. . 


SHIPPED ON APPROVAL 
NO MONE Y WITH ORDER — NO C.O.D. 


177 will measure DC 


Try any of the instruments 
on this or the facing page MOSS ELECTRONIC DISTRIBUTING CO., INC. 


for 10 days before you Dept. D-439, 3849 Tenth Ave., New York 34, N.Y. 


buy. If completely satis- Please send me the units checked. I agree to pay down payment 
fied then send down pay- within 10 days and te pay the monthly balance as shown. It ts 
—_ understood there will be ne finance or interest charges added. It is 
ment and pay balance as further understoed that should I fail to make payment when due, 
ladicated oa cow . Me the full unpaid balance shall become immediately due and payable. All prices net, F.O.B., N. ¥: C 


interest or Finance 0 —— Le Pa Total Price yor © Medel TV-5@ ......Tetal Price $47.5¢ 0D Medel TD-S5 ..Tetal Price $26.95 
wy hed n ys. Balance 11.50 wi 10 da Bala: 95 ithin 10 d Balance 
Charges Added! If not monthly for 6 months. Saaee oy mente. wee Senta > aes 7 — 


completely satisfied return Oo Medel 7 mowee Total Price $42.50 O Model TV-40 Total Price $15.85 
unit to us, no explanation monthly for 5 j- sie monthly for 3 months = 


necessary. Se ES ee ee Ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee cee OE Ee cee See eee eee Ge eee ee aoe eee aoe on! 
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Name the great new 
CDR TR-16 Rotor 


Your name can win the Plymouth Station Wagon 


Here Are the Features to Help You Pick a Name 
e Entirely new with features never before available in the popular 
price range. © Quick-mounting mast collet permits speedy installa- 
tion (no loose parts to assemble). @ Self-centering sawtooth clamps 
take masts up to 1%” in diameter. @ Instant locking prevents drift. 
@ Mechanical brake releases magnetically. e Direction of rotation 
is instantly reversible. ¢ Rotor makes complete 360° revolution in 
45 seconds. ¢ Completely weather-sealed, rotor meets rigid JAN salt 
water test. e Fits standard towers. ¢ Streamlined to reduce wind 
resistance. © Streamlined control box, non-breakable, impact-resist- 
ant case. Better still visit your jobber today and try it. 

CORNELL-DUBILIER ELECTRIC CORP. THE RADIART CORPORATION 
South Plainfield, New Jersey Indianapolis, Indiana 


Antenna Rotors 
Did Hands at Dependability 


Facsimile Signals 
Bounced From 
Meteor Trails 


Images transmitted over a 
distance of 910 miles in 
preliminary experiments. 


IGH-frequency radio signals, bounced 

from meteor trails 60 to 100 miles 
above the earth, have been used ex- 
perimentally for the first time to trans- 
mit images of printed material over a 
distance of nearly 1000 miles without 
relays. This was disclosed by RCA, 
working with Air Force support. The 
successful transmissions occurred be- 
tween a 20-kw., 40-mc. transmitter at 
the National Bureau of Standards sta- 
tion in Havana, Illinois and the RCA 
Laboratories radio research installation 
at Riverhead, Long Island. 


How It Works 


When a meteor enters the thin upper 
atmosphere of the earth, the high ve- 
locity of its passage causes the air 
particles to be ionized. This ionized 
trail may last from one-tenth of a 
second up to several minutes after the 
meteor passage. The trail can then act 
as a reflector of radio signals which 
would otherwise be lost. into space. 
Along a transmission path of the type 
used in the experimental facsimile sys- 
tem, ionized meteor trails occur on an 
average of several times a minute to 
close the circuit between the transmit- 
ter and receiver. 

The material to be transmitted is 
recorded on 35-mm. film, which is 
scanned to produce a signal. This sig- 
nal is sent out from the transmitter 
through a highly directive antenna 
aimed at the distant directional re- 
ceiving antenna. At the receiver, the 
signals that are reflected by the meteor 
trails are fed to a cathode-ray tube for 
display. Photo techniques are used to 
record the image on the screen. 

Both the scanner and the transmitter 
are run continuously, sending copies of 
a picture over and over at the rate of 
two complete scans each second. The 
receiver is also on continuously, but the 
recording unit is held in a standby con- 
dition. Then when a passing meteor 
closes the transmission path, the in- 
coming signal trips the recorder. This 
permits reproduction of the image on 
the phosphor screen. The circuit then 
resets for the next burst of signal from 
the next ionized meteor trail. 

Although the first trials using this 
equipment have shown very encourag- 
ing results, the meteor trail phenome- 
non is a complicated one and consider- 
able further research will be required 
to determine how best to exploit this 
new capability. 
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Hidden Bypass Action 
(Continued from page 39) 


that an increase in bypassing efficiency 
of about 18 times can be obtained! 


High-Frequency Circuits 


In TV applications of series-resonant 
bypassing, the capacitor is much 
smaller than for the radio circuits. The 
inductor, too, is small—frequently it is 
nothing more than the parasitic induc- 
tance of the wire leads of the ca- 
pacitor. Part of the inductance may 
be supplied by the leads to the tube 
element itself. Sometimes the lead to 
the tube socket is bent into a loop to 
increase its inductance. Always use 
caution in replacing any bypass ca- 
pacitor in a TV set suspected of being 
part of a resonant circuit. Use exactly 
the same part with exactly the same 
length and shape of leads and dressed 
precisely the same distance from the 
chassis and other parts in the vicinity. 
Use of exactly the same part means 
that the replacement capacitor must 
not only have the same value as the 
part replaced, but it must also be the 
same in other characteristics. 

For the service technician’s informa- 
tion as to the inductance of a straight 
lead, ordinary hook-up wire has an in- 
ductance of about .02 microhenry per 
inch in 2- or 3-in. lengths. Inductance 
increases with longer lengths to about 
.034 microhenry per inch. For an inch 
or less of lead, the value is about 
0.0175 why. per inch. 

There is another point to watch in a 
high-frequency, series-resonant, bypass 
circuit: the “Q” of the circuit must be 
sufficiently low. Thus any small re- 
sistance that may be present must be 
retained or restored exactly when re- 
placement is performed. Size of wire 
leads is important—the resistance is 
greater for the smaller lead. Quite 
often the lead wires provide both the 
resistance and the inductance of the 
circuit. “Q” may be low enough to 
cover more than 6 mc. in TV sets. 

To sum up the factors that may con- 
tribute to self-resonance in a compo- 
nent that is nominally a capacitor, the 
inevitable sources of certain amounts 
of inductance and resistance are 
shown in Fig. 4A. The capacitor, desig- 
nated as C, has inductance and resist- 
ance in series with it in each of its 
two leads. The lumped constants actu- 
ally function as the series-resonant 
circuit shown in Fig. 4B. As far as the 
schematic itself is concerned, however, 
the capacitor is all we usually see. 


Fig. 4. Actual constants (A) introduced 
by a capacitor and its leads. In effect, 
(B) a series-resonant LCR circuit exists. 


c 
5 Resor if Ricane ‘Lean? 
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eo} } ee 0 
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The name you pick may win 


this beautiful 1958 Plymouth Station Wagon 


Here’s all you do... There’s not a thing to buy. Just 
visit your local CDR Distributor and look over the new 
TR-16 Rotor — then ask the Counter Man for an Official 
Entry Blank. Select a name, fill in the blank and mail... 
that’s all there is to it! 


o B - 
This contest is open to any person over 21 years of age, and residing in the conti- 
nental U. S. Officers, employees and members of the sponsoring organization and 
advertising agency are not eligible. Contest is subject to Federal, State and local 
regulations. In case of a tie duplicate prizes will be awarded. 
No entries will be returned, and the decisions of the Judges wil] be final. Contest 
closes April 30, 1958 


CORNELL-DUBILIER ELECTRIC CORP. THE RADIART CORPORATION 
South Plainfield, New Jersey Indianapolis, Indiana 


‘Antenna Rotors 


Old Hands at Dependability 


25 WORDS 


Tell Why You Like 
Tobe Service Capacitors 


Your 25 words can win the Ford Ranch Wagon 


And Here Are the Tsc* Features to Help You Win + No 
substandard materials can possibly enter the manufac- 
ture of TOBE SERVICE CAPACITORS, because everything is 
quality-checked beforehand * Highest grade dielectric 


materials prevent voltage breakdown in service « TSC’s 
oS are designed for high-temperature operation — will not 


dry out or deteriorate in service * Copperweld leads 
soldered directly to foil insure you against opens + 
Moisture-tight seals guard against shorts « Pigtail leads 
will not pull out or break off *« No danger of hot soldering 
iron opening internal connection or melting sealing com- 
pound « TSC’s will maintain specified capacity over entire 
operating temperature range « TSC’s receive 100% 
quality-control inspection prior to shipment * Continuous 
production-line testing automatically rejects “duds” + 
Maintenance of large inventories on complete line means 
faster delivery to your TOBE DISTRIBUTOR and you. 


Tobe Service Capacitors 


CAPACITORS 


Tobe Deutschmann Corporation, Dept. C 
2900 Columbia Avenue, Indianapolis 5, Indiana 


“] prefer Tobe Service Capacitors in my work because_ 


NAME 


ADDRESS —. 


CITY. —_ZONE STATE. 
I enclose a Tobe boxtop 


Although the “Q” may be low 
enough in a particular circuit, that is 
not enough assurance by itself that 
bypass action is adequate. The center 
frequency of the series-resonant cir- 
cuit should be in the center of the 
band to be bypassed, or nearly there. 
Otherwise the bypass action at ex- 
tremes of the band (near sound and 
pix carrier, for example) may be 
different. Where necessary, the center 
frequency may be “adjusted” by mov- 
ing the bypass capacitor to or away 
from the chassis. If this measure fails, 
the wire leads may be made longer or 
shorter. Be sure to do this ever so 
sparingly, observing the results after 
each change. Even paralleling one 
wire lead with another may be enough 
to lower the inductance and raise the 
frequency by a sufficient amount. 

These hints should enable a service 
technician to handle the cases of 
trouble he may encounter with series- 
resonant bypassing. It is particularly 
advisable to have a few series-reso- 
nant bypass capacitors handy for cool- 
ing down hot radio sets not amenable 
to otherwise “kind” treatment. —3j- 


AMPLIFIER SWITCHING 
By JAMES F. SUTHERLAND 

ITH higher wattage hi-fi power ampli- 

fiers becoming more common, the or- 
dinary methods of switching the system 
on and off with a switch incorporated 
in the volume control on the preamp 
panel may become inadequate. 

Even with elaborate shielding, well 
filtered plate-voltage supplies, d.c.-pow- 
ered heaters, and a good ground, hum 
can be a problem due to the fact that 
all of the input a.c. power must pass 
through the “on-off” switch which is 
usually located close to the high-gain 
stages of the preamp. 

An ideal switching system would elim- 
inate all sources of hum noise in the 
preamp. One “humless” method of 
switching the incoming line current to 
the hi-fi power amplifier from a remote 
preamp panel is shown in the diagram 

low. 

Closing the relay coil circuit momen- 
tarily with S, causes the relay contacts 
to energize the main power transformer. 
Pushing S, a second time turns the sys- 
tem off since RL, alternately opens and 


| closes its contacts with each successive 


pulse. 


The total cost of parts for this system 


| is approximately $7.00. The small 24- 


volt transformer and ratchet relay can 
be mounted either under the power 
amplifier chassis or on a separate small 
chassis. 


Circuit for switching a high power hi-fi 
amplifier on or off without causing hum. 


TO MAIN 
POWER TRANS. 
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POWER AMPLIFIER 
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Mac's Service Shop 


(Continued from page 72) 
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nician must service, then it is high 
time he becomes thoroughly familiar 
with its possibilities, its limitations, 
and its general behavior. 

“As far as transistors are concerned, 
I believe that time is right now. We 
both, of course, have kept abreast of 
the theory and general development of 
transistor circuits through the fine 
magazine articles that have been pub- 
lished on the subject, and we have had 
no trouble taking care of the few tran- 
sistor radios that have drifted into the 
shop so far; but from here on in we 
can expect to meet transistors more 
and more often. Now is the time to get 
any special equipment needed to serv- 
ice transistorized equipment, and now 
is the time to start getting all the 
practical experience we can with tran- 
sistors. What's happened to your 
beagle instincts? Over there on the 
end of the bench is a new transistor- 


tester you haven't even noticed yet!” | 
“Well so it is! I have read, though, | 


that transistors fail very seldom as 
long as they are not abused. In fact, 
it is said that in a tube set that won’t 
work, the first thing you suspect is a 
bad tube; but in a transistor set, the 
transistors themselves are the last 
thing to test.” 


“That’s probably true, but I expect | 
to use the transistor tester in a lot of | 


ways. For one thing, it is often neces- 


sary to use matched transistors and | 


this tester will allow us to select such 
matched pairs. Also it will permit us 
to sort through our stock of transistors 

pretty limited, I'll admit, at present 


—and select the best transistors for | 
particular jobs. For example, we can | 
sort out low-noise units for the front | 


end of amplifier circuits, save the 
high-gain transistors for places where 
gain is important, and so on.” 

“The whole discussion makes pretty 
good sense,”’ Barney admitted. “I was 
reading the other day where a Mr. 
Fancher of General Electric said that 
while transistors are used in only about 
12% of new electronic equipment built 
this year, they will go into 80% of the 
equipment built in 1967. Looks like it’s 
time we got on the bandwagon.” 

“Check! I'm also collecting all the 
transistor data I possibly can from 
the various manufacturers,” Mac said 


as he waved at a new shelf on the | 


wall. “Every one of them puts out 
some printed information on their 
products and various applications. 
These vary from simple characteristic 
leaflets to complete booklets on the 
theory of transistors, suggested cir- 
cuits, etc. Every time I see something 
new is published I order it.” 

“I see some books on that shelf that 
are not concerned with transistors,” 
Barney observed. 

“That’s right. I’m trying to select 
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a bunch of books that will help us with NAME 
the ‘dogs.’ Each book covers just a 
specialized portion of a circuit or piece ADDRESS 
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of equipment. You’ll find them on serv- 
icing sweep circuits, video circuits, 
a.g.c. systems, sync circuits, TV tuners, 
hi-fi systems, tape recorders, and record 
changers. When we get a real tough 
problem in the shop and know that the 
trouble must lie in a particular portion 
of the equipment, we need exhaustive 
information on the problem to make 
sure that we are not overlooking a pos- 
sibility. That is where the books are 
well worth their cost. They provide a 
concentrated review of everything we 
should know about that particular cir- 
cuitry or mechanism. I know from ex- 
perience that leafing through one of 
these books can often spotlight a source 
of trouble I was completely overlook- 
ing. I intend to keep adding to that 
shelf. For example, I intend to get a 
book on color convergence procedures 
and another on industrial electronics 
as soon as I can.” 

“Good,” Barney applauded. “I can 
see where reading through one of these 
books will be just like having someone 
say, ‘Did you try this?’ and ‘Did you 
try that?’ But where was your im- 
agination when you built that shelf? 
Why didn’t you build it in the shape 
of a dog house?” We 


All About Audio 
(Continued from page 65) 


that horn loading is much more effi- 
cient than other forms because it 
squirts out more concentrated sound. 
It is rather like taking a shower bath; 
the available jet of water must be 
nicely spread out for comfort. 

It should be explained that these 


tests were made with a front-loading 
horn, the output from the back of the 
cone being purposely absorbed. Re- 
sults would have been quite different 
with a back-loading horn, where the 
output from the front of the cone 
plays straight into the room. The axial 
response curve above 1000 cycles, for 
what it is worth, would then be similar 
to Fig. 46 but it would not be horn 
loading. 

For ordinary listening, I would say 
that, by and large, horn loading gives 
more output than reflex cabinets, off- 
set to some extent by directional effects 
when tests are extended to higher fre- 
quencies and shorter horns, where open 
baffles would be used in preference to 
reflex enclosures. The over-all differ- 
ence is nothing like the off-quoted 
40% efficiency for horns with less than 
10% for other systems. 

Using the models of Figs. 46 and 47 
as the bass end of a 3-speaker system, 
I liked the repreduction from either 
and found it difficult to express a defi- 
nite preference. 


Conclusion 


We now reach a conclusion with 
which we can all agree, for I mean 
only that we have come to the end of 
the series. Mr. Cooke joins me in say- 
ing that it has been a great pleasure 
writing for Rapio & TV News and we 
hope to have succeeded in expressing 
our views without treading on too 
many American toes. As a matter of 
fact, we think very highly of much of 
the American hi-fi equipment and bus- 
iness would undoubtedly be more of a 
two-way traffic if the dollar and the 
pound were only at par. May the day 
soon come! —0- 


A E Fuba 
' a 
es ho rie 
‘“ 
@ 
Qa oe / | 
10 
20 50 100 200 500 iKC, 2Kc. SKC. tOKC. 
FREQUENCY-CPS 


Fig. 46. Response curve of 15-inch loudspeaker unit in 9 cu. 
enclosure which has been constructed with sand-filled panels. The 


ft. corner reflex 
input level wcs 


2 watts and the microphone distance was 4 ft. on axis, and 3 ft. above ground. 


Fig. 47. Response of 15-inch speaker in folded corner horn having volume of about 
13 cu. ft. Input was 2 watts. Mike distance 4 ft. on axis, 1’ 8” above ground. 
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Basic 


A technician's introduction to binary notation, 


an important digital technique in computer work. 


were relegated to an obscure little 

corner in the basement of mathe- 
matics and were of concern only to a 
few cloistered mathematicians whose 
interest in such numbers was largely 
academic. Today, the binary number- 
ing system is used extensively in com- 
puters, electronic counters, and auto- 
mation equipment. 

In the decimal numbering system, 
each digit of a number may have any 
of ten different values: 0, 1, 2, 3, 4, 5, 
6, 7, 8, or 9. For example, 743,297 is 
a number expressed in the decimal 
system. In the binary numbering sys- 
tem, each digit of a number may have 
either of two values: 0 or 1. For ex- 
ample, 1101011110 is a number ex- 
pressed in binary notation. 

In the decimal system, the relative 
positions of the digits determine the 
value of a number. The right-hand 
digit represents “ones,” the next digit 


A: ONE TIME, binary numbers 


Epitor’s Notre: With the mushroom 
growth of computer technology, there 
has been a continuing demand for quali- 
fied personnel in this field on all levels. 
Unfortunately, of the meager sources of 
information in this area, most are quite 
specialized or on an advanced technical 
level. This article is a straightforward 
treatment of a system of counting, differ- 
ent from the one with which we are 
familiar, that has become a basic digital 
technique. It is used because it happens 
to suit those electronic circuits that can 
be adapted to counting. The basic count- 
ing circuit is also indicated. Are you 
interested in more articles of this type? 


Let us hear from you. 


to the left represents “tens,” the next 
digit represents “hundreds,” the next 
“thousands,” etc. The decimal num- 
ber 4632 therefore means 4 thousands, 
6 hundreds, 3 tens, and 2 ones. In 
binary notation, the relative positions 
of the digits also determine the value 
of a number. : The right-hand digit 
represents “ones,” the next digit to the 
left represents “twos,” the next digit 
represents “fours,” the next “eights,” 
etc. The value of each position is 
double that of the position to the im- 
mediate right. The binary number 
10111 therefore means sixteen and four 
and two and one. This system of posi- 
tional values is illustrated in Fig. 2. 
The binary equivalents of several deci- 
mal numbers are given in Table 1, for 
illustration. 

In any machine used for counting or 
computing, each digit of a number is 
represented by a circuit or component. 
Fig. 3 shows how a group of switches, 
for example, can be used to represent 
either decimal or binary numbers. 
When the numbers are to be expressed 
in decimal notation, each switch (or 
circuit) must be able to represent any 
of ten different conditions, as in Fig. 
3A. When binary notation is used, 
however, each switch (or circuit) need 
be capable of representing only two 
different conditions, as in Fig. 3B. 
The resulting simplicity of the re- 
quired circuitry is the reason for 
preference of binary notation in com- 
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Electronic 
Counting 


By ED BUKSTEIN 


puting and counting devices. Some 
computers are designed to work with 
decimal numbers, but even in these 
machines each digit of the decimal 
number is usually represented by its 
binary equivalent. 

Manually operated switches like 
those shown in Fig. 3 are not often 
used in practice, because it is desirable 
to make the operation of the circuit 
as nearly automatic as possible. Re- 
lays and stepping switches are used 
only sparingly because they cannot 
operate at the speeds normally re- 
quired. Each switch shown in Fig. 3 
would therefore be replaced by an 
electronic circuit. A circuit to replace 
each ten-position switch shown in Fig. 
3A would require ten tubes (with some 
refinements, the number of tubes could 
be reduced). Each binary switch of 


Table 1. The binary equivalent of any 
decimal number is expressed as a series 
of “ones” and “zeros,” as explained in 
text. with each “one” representing a 
given value rEge ae to its position. 
For illustration, several decimal num- 
bers are given here with binary equiv- 
alents, showing derivation of the latter. 


DeciMAL | BINARY | INTERPRETATION 
| et TOROS 
9 | am | t+a4e 
| mp. 
a2 | tomo | 2+4+i6 
35 | nooo | +2432 
405 || «101001 |: 1 +8 + 92 +64 
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Fig. 3B however, could be replaced by 
a circuit using only one double triode. 
This circuit, the fliv-flop, is shown in 
Fig. 1. This same circuit is sometimes 
referred to as a binary scaler, bi-stable 
multivibrator, or Eccles-Jordan circuit. 

Like the two-position switch which 
it replaces, the flip-flop circuit has two 
conditions: off and on. When the left- 
hand triode is cut off and the right- 
hand triode is conducting, the circuit 
is said to be in the off or zero condi- 
tion. When the circuit is in the op- 
posite state—left-hand tube conduct- 
ing and right-hand tube cut off—it is 
said to be in the on or one condition. 

In many types of instruments, it is 
necessary to determine (without re- 
moving the instrument from its case) 
whether the flip-flop is in the zero 
condition or the one condition. For 
this purpose, a small neon indicator is 
mounted on the panel of the instru- 
ment and connected in the circuit as 
shown in Fig. 1. When the circuit is 
in the zero condition, the left-hand 
tube will be cut off and the neon lamp 
will be dark. However, when the cir- 
cuit is in the one condition, the left- 
hand tube will be conducting and the 
neon lamp will glow. 

In the flip-flop circuit shown in Fig. 
1, each plate is coupled, through a re- 
sistor, to the opposite grid. It is for 
this reason that one tube will conduct 
when the other tube is cut cff. If, for 
example, the left-hand tube is cut off, 


its plate voltage will be high. This high 
voltage, applied through the coupling 
resistur to the grid of the right-hand 
tube, causes the right-hand tube to 
conduct. If a negative pulse is now 
applied to the input, the right-hand 
grid will be driven to cut-off and the 
plate voltage of this tube will rise. 
This increase of voltage, applied 
through the coupling resistor, will now 
cause the left-hand tube to conduct. 
The circuit therefore reverses its con- 
dition each time it receives an input 
pulse. If the circuit is in the zero con- 
dition at the start, it will switch to 
the one condition when an input pulse 
is applied. A second input pulse will 
switch it back to the zero condition, 
a third input pulse switches it to the 
one condition again, and so on. 

The circuit is quite similar to the 
cathode-coupléed multivibrator used as 
the vertical or horizontal oscillator in 
many television receivers. In such sets, 
however, components are chosen to 
provide time constants that will alter- 
nately cause each of the triode sections 
to cut off and conduct, even when no 
pulse is applied. Thus, a free-running 
oscillator is obtained whose frequency 
depends on the time constants chosen. 
In the flip-flop circuits used for count- 
ing, the triodes retain their condition 
of cut-off or conduction until they are 
signaled to change by an input pulse. 

It is apparent that a group of cir- 
cuits like the single one shown in Fig. 


1 can be used to represent a binary 
number. For example, the binary num- 
ber 1011 can be represented (stored) 
in a group of four flip-flops with the 
first, second, and fourth circuits in the 
one condition, and the third circuit in 
the zero condition. (The first circuit 
corresponds to the right-hand digit of 
the binary number.) In computer 
work, a group or bank of flip-flop 
stages is known as a register. 

The bank of six flip-flop stages 
shown in Fig. 4 can be used to store 
any binary number from 000000 to 
111111. The six neon lamps in these 
circuits can be used to indicate the 
decimal equivalent of the binary num- 
ber stored. This is accomplished by 
assigning a value to each light. These 
values are often printed on the panel 
of the instrument as shown in Fig. 4. 
The lights, starting with the first cir- 
cuit, are assigned values of 1, 2, 4, 8, 
16, and 32. The decimal equivalent of 
the binary number stored in the flip- 
flops is determined by adding up the 
assigned values of the lights that are 
on. For example, if the binary num- 
ber 110101 is to be stored in the flip- 
flops, an input pulse would be applied 
to the first, third, fifth, and sixth 
stages, assuming that all stages started 
in the zero condition. The lights in 
these stages will now be on and their 
assigned values (1, 4, 16, and 32) add 
up to 53, which is the decimal equiv- 
alent for binary number 110101. -30- 


} Fig. 1. In the flip-flop circuit. one 
tube is cut off while the other is 
conducting. Each pulse applied to 
the input reverses the circuit. When 
the circuit is in the “zero” condi- 
tion (left tube cut off and right con- 
ducting), the neon light is off. The 
light comes on when the circuit is 
switched to the “one” condition. 
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Fig. 2. In decimal notation (left), 

the digits represent, from right to 
left, ones, tens, hundreds, thousands, 
etc. In binary notation (right), the 
digits represent, from right to left. 
one, two, four, eight. sixteen. etc. 
The decimal equivalent of the binary 
number shown to the right is the sum 
of the quantities represented by ihe 
ones, which, in this case, total 431. 


Fig. 4. A binary 
number may be 


Fig. 3. By setting up switches in 

groups, it is possible to use them 
for representing and recording either 
decimal or binary numbers. However. 
in the case of decimal notation (A), 
observe that each switch would have 
to have ten positions. In the case of 
binary notation (B), on the other hand, 
the switches cre much simpler, each 
one requiring only two positions. The 
switches in (A) are set to represent the 
decimal number 369. The switches in (B) 
are set to represent the binary number 
11010, equivalent to decimal number 26. 


stored in a series of 
flip-flop stages. The 


binary number 110- 
101 (1 plus 4 plus 16 
plus 32) is stored in 
the six flip-flops in- 
dicated. The as- 
signed values of the 
neon bulbs that ure 
lit add up to the 


decimal number 53. 
Numbers are record- 
ed and stored by 
feeding pulses to ap- 
propriate stages. a=» 
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232 Madison Ave., New York 16, N. Y. i 


Send Turner's 396-page BASIC ELECTRIC ITY ? 
manual for 10-day FREE EXAMINATION. 

book is satisfactory, I will then send you $6.50 wm; t 
postage) promptly in full payment. If not, I will re- 
turn book within 10 days and owe nothing. (Save! §j 
Send $6.50 with order and we pay postage. Same 10- 
day return privilege with money refunded.) ; 


City, Zone, State 


OUTSIDE U.S.A.—Price $7.00 cash with order. 
Money back if you return book within 10 days. 
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from guided missile controls to hi-fi | 


Facts about Vertical Sweep 
(Continued from page 53) 


pedance is concerned. When this dis- 
charge circuit is opened, the oscillator 
takes off at a much higher speed, 
sometimes as high as 1500 cps. It is 
such an unusual effect that if the tech- 
nician has never encountered it, it is 
worth while clipping the circuit open 
on a set on the bench, just to observe 
the resulting confusion and make it 
more easily recognizable in the future. 
No amount of description is as effec- 
tive as actually seeing it. 


Poor Noise Immunity 


The .01-sfd. capacitor connected to 
the junction of the integrator and the 
blocking transformer sometimes causes 
one of those faults which are so eva- 
sive that it isn’t at all certain whether 
or not the trouble is really there at all. 
With this capacitor open, the set will 
often have better-than-normal lock 
when no electrical interference is pres- 
ent—but incoming pulses of noise 
easily cause the picture to jump or jit- 
ter vertically. Although this capacitor 
is a bypass device, it should not be re- 
placed merely with one “at least as 
big” as the original. Experiment will 
show that, if the replacement is of too 
high a capacity, lock will not be satis- 
factory; whereas, if it is too small, 
noise immunity will be poor. If this 
unit is completely open, horizontal 
pulses may be picked up on the wiring 
between integrator and transformer. 
These will disrupt interlace. 

Another capacitor which does a rath- 
er unobtrusive job is the bypass across 
the output winding of the vertical- 
output transformer. This component, 
too, is concerned with preventing 
pulses from the horizontal winding of 
the yoke being induced into the ver- 
tical winding, thus making interlace 
difficult or impossible. 


Loss of Retrace Blanking 


The .02-sfd. capacitor and 33,000- 
ohm resistor connected to the “hot” 
side of the yoke in Fig. 3 convey a 
pulse to the grid of the picture tube. 
This pulse momentarily drives the tube 
into cut-off while vertical retrace is 
occurring. If the circuit goes open, 
blanking is accomplished only by the 
blanking pedestal of the signal wave- 
form. Then, if the contrast is adjust- 
ed lower than normal, faint white lines 
appear diagonally across the picture, 


| often described by a viewer as “like 


telephone lines curving down across 
the screen.” Some older receivers do 
not have a retrace-blanking circuit at 
all and it is a worthwhile improvement 
to add when the set is on the bench. 


Use of the Blanking Bar 


No discussion of the vertical section 
is complete without a reference to the 
appearance of the vertical blanking 
bar, and the ways in which it can be 
used by the technician. 

Fig. 6. shows the appearance of a 


normal vertical-sync pulse in the 
blanking bar. Contrast has been re- 
duced to make the pulse visible. Clean 
and regular shape of this sync pulse 
shows that a clean ghost-free signal is 
arriving at the antenna terminals and 
is being passed undistorted through the 
signal portions of the set right to the 
picture-tube input. If the set is in good 
shape in the sync section, the picture 
should lock positively and stay stable 
when the pulse looks like this. If, on 
the other hand, the sync pulse is un- 
recognizable due to smearing, ghosting, 
or white lines trailing the black, then, 
although the syne portion of the re- 
ceiver may be in good condition, it may 
be impossible to lock the picture. It 
should be noted that trouble in the 
signal part of the set can obscure the 
pulse as displayed on the picture tube, 
even though a clean, sharp signal may 
be coming from the antenna. 

It is well known that, in the absence 
of a test pattern, observation of the 
width of the blanking bar at different 
parts of the raster as the picture rolls 
will give a fair indication of linearity 
adjustment. Not so well known is the 
fact that, by advancing the contrast 
control until the blanking bar just ob- 
scures the sync pulse, the contrast 
can be correctly set up irrespective of 
whether or not the program material 
is of good contrast. The technician 
should remember that the blanking 
bar represents 100% black level. 
Knowledge of this fact will, for ex- 
ample, enable a technician to set up 
a receiver in a store window in full 
daylight, knowing his adjustment will 
be correct to show a perfect picture 
when the sun goes down. If it is known 
how to use the blanking bar to adjust 
contrast and brightness, it is not nec- 
essary to wait for a test pattern or for 
a well-transmitted program before at- 
tempting final adjustment when leav- 
ing a repaired receiver in the custom- 
er’s hands. A little instruction to the 
viewer on this technique is not out of 
place, as it will help him avoid the 
common mistake of running his set 
with too much contrast, thus obscur- 
ing detail in the shadows of the pic- 
ture. 

Fig. 7 illustrates a case where the 
blanking bar shows contrast level to 
be correct, although there is nothing 
resembling black in the picture detail 
itself. 

Another simple yet useful tip is that 
the blanking bar can be used as an 
easy-to-see indication that the picture 
is level, when setting up the yoke. 

Complete absence of scan has not 
been covered here, as this is usually 
due to an obvious and straightforward 
type of failure, relatively easy to 
troubleshoot. It is, however, worth- 
while to mention one fault which oc- 
curs sometimes when a minute break 
appears in the grid winding of a ver- 
tical blocking transformer, causing ab- 
sence of scan when the set is cold. 
The set sometimes resumes normal op- 
eration when it is warm, due to expan- 
sion of the wire bringing the broken 
ends into physical contact. —30— 
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LAFAYETTE’S 
1958 CATALOG 


The Complete Catalog Featuring 
“The Best Buys In The Business” 


Send for Lafayette’s 1958 Catalog— 
the most complete, up-to-the-minute 
electronic supply catalog crammed 
full of everything in electronics at 
our customary down-to-earth money- 
saving prices. 

Depend on LAFAYETTE for all of 
your needs . . . complete stocks— 
immediate shipment—personal tech- 
nical assistance—proven dependabil- 
ity. 


FOR THE NEWEST AND FINEST IN 


© Hi-Fi Components and Systems 

© Exclusive Lafayette Transistor Kits 

© Largest Supplies of Transistors and 
Miniature Components 

© Tape Recorders and Stereophonic 
Equipment 

© Public Address Components and Systems 

© Radio and TV Tubes, Parts and Antennas 

© Industrial Electronic Supplies and 
Equipment 

© Binoculars, Telescopes and Microscopes 

© Amateur Receivers and Transmitters 


FEATURING 

The most extensive line of Lafayette’s own kits— 
providing the greatest value in easy-to-build kits at 
the lowest prices. In addition to hi-fi amplifier, pre- 
amplifier. and stereo tuner kits, Lafayette makes avail- 
able the largest selection of transistor kits anywhere. 


CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS 
NOT AVAILABLE IN ANY OTHER CATALOG OR FROM 
ANY OTHER SOURCE — SEND FOR YOUR COPY NOW! 


A “must” for the economy-minded hi-fi enthusiast, 
experimenter, hobbyist, engineer, technician, stu- 
dent, serviceman and dealer. 


LEADERS IN HI-FI 

The most complete selection and largest stocks of 
hi-fi components and systems—available for immedi- 
ate delivery at the lowest possible prices. Save even 
more on Lafayette endorsed “best-buy’ complete sys- 
tems. 


ele clronic. 
and hi-fi 


world’s leading 
industrial, 


send for the 
radio, t.v.. 
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LAFAYETTE RADIO, DEPT. RC 
P.0. BOX 511, JAMAICA 31, N. Y. 


(0 Send FREE LAFAYETTE Catalog 305 


165. 5.08 = “08 LIBERTY AVE 7) 33; N. “2 


Jamaica 3-4600 Open FRIDAY “ti! 8:45 P.M. 


Orher tecetions 


NEW YORK, WY. 
100 Gth Ave. 
REctor 2-8600 


open THURSOA 
wees pm 


BOSTON, Mass. 
110 Federal St. 
HUbbard 2-7850 


__ fies open MONDAY 


wee rm 


BRONX , W.Y. 
542 E.Fordham Rd. 
FOrdham 7-8813 
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wm 243 Om 


NEWARK, WJ. 


24 Central Ave.) 


MArket 2-1661 


open WEDNESDAY 
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Evelusine Lafayette Mowey-Saving 


PROFESSIONAL TURNTABLE WITH HYSTERESIS-SYNCHRONOUS MOTOR 


The Lafayette Model PK-225 is a true hysteresis-synchronous motor and is free from speed variations due to fluctua- 
tions in line voltage, lood and temperature. 

minute variations of speed which show up as wow and flutter)! 

ONLY LAFAYETTE'S HYSTERESIS—SYNCHRONOUS MOTOR, in its price class, is made to extremely fine toler- 
f .00001 inches)! Only Lofayette’s motor has 16 cores; @ high permeability rotor magnet, boll 
thrust bearings, oilite sleeve bearings pilus felt oi! reservoir, cooling fins as an integral part of the rotor and a hollow 
roter core for maximum efficiency and minimum heat. Only Lofayette’s motor can be oiled from above, without disas- 
sembly, through a unique oil feed system. Only Lofayette’s motor has a self-aligning armature. 

Here’s THE turntable—the lost word in professional high-fidelity performance! A fine precision instrument in every 
sense, Just look at some of these OUTSTANDING FEATURES:- WOW AND FLUTTER: Less thon 0.2% © TURN- 
TABLE: Heavy, diecast aluminum, Lothe-turned for perfect balance and concentricity, 12” diameter—weighs approx. 
4 Ibs. and provides amazingly constant speed; the extra-heavy rim acts just like a flywheel to prevent speed variations 
+ nee ain seas eae ees MOTOR:For smooth, © RUM- 
BLE: AND NOISE: 50db below neem recorded level 


ances (on the order o 


78, 45 and 33% Cy] e 2 OV 
= drive @ SING 


© FREE FLOA 
MATIC IDLER DISENGA 


adapter, er disc 
WEIGHT: 16 ibs. 


lt is the smoothest type known, completely free from ‘‘cogging™’ (the 


low-noise, wow- and flutter-free operation 
© INTEGRATED SPEED CONTROL: For all 3 speeds— 
HEAVY DUTY IDLERS: Precision-ground; provide positive constant-speed 


ERSIZE, 

LE BALL THRUST BEARING: £ Seenaaito rides smoothly over ball bearing floating on om film of 
TING, JD os ys -- h- OTOR NTS AUTO- 
@ POWER REQUIREMENTS: For 105-130 volts, 60 cps AC; draws 16 V.A. 
@ SIZE: 2%” above and 4” below motor board; 1434” 


© RUBBER CUSHION 

© CORK AND RUBBER MAT ¢ STAINLESS STEEL PRECISION “SPINDLE 
© ACCESSORIES SUPPLIED: 45 RPM 

deep x 12%” wide © SHIPPING 


| Deluxe Woodbase for PK-225 and 12” Tone Arm (Specify Finish). Shpg. wt., 13 Ibs Net 14.95 
Deluxe Woodbose for PK-225 and 16” Tone Arm (Specify Finish). Shpg. wt., 15 Ibs. Net 15.95 
Net 64.50 


_ LAFAYETTE MODEL PK-225 


VISCOUS DAMPED TRANSCRIPTION TONE ARMS 


SPECIAL MONEY-SAVER Lf 
COMBINATION LICENSED 
PK-225 Turntable, PK-90 12” Tone Arm, New UNDER CBS viscous 
GE VRII Series Triple-Play Cartridge Model viscous U. S. PATENT DAMPED 
4G-052 with Genuine GE Diamond and Sap- DAMPED : “9 76806 
phire Styli. SPECIAL! Net 81.50 px00— 11.95 arm LO 17.95 ARM 


LAFAYETTE MATCHED HIGH-FIDELITY 
PHONO SYSTEM 


NOBODY BUT LAFAYETTE can bring you a phono system of this quality 
—and at this price. Indeed a Lafayette **best buy'’ system designed around 
the new tte LA-69 20 watt amplifier. The performance of this 
phono system surpasses the most critical requirements of music lovers ata _ 
price below that of commercial phonographs. Twenty-four combinations of 
record equalization provide an almost endless variety of tone compensa- 
tion to match varying recording characteristics. In addition to the LA-69 
this system includes the famous RC-121 4-speed Record 
Changer fecturing full automatic and manual positions and Simple-mix 
operation; the new improved WRI Variable Ay Tr 
Turnover Cartridge Model wy a with ~ Gas GE diamgnd ond 
sapphire styli, and the celebrated Lefaye 58 12” Coaxial Hi-Fi 
Speaker. All vwnits ore supplied with plugs, jacks and prepared 
coded interconnecting cables. for quick easy installation. For 110-125 volt, 
60 cycle AC. Shpg. wt., 50 Ibs. 
Net 119.50 


HF-179—Complete Phono System 
NEW 6 TRANSISTOR 
SUPERHET RECEIVER KIT 


SYMMETRY CIRCUIT 
@ GE 2N188A AUDIO TRANSISTORS 
IN PUSH-PULL OUTPUT 


@ 100% SUBMINIATURIZED 
@ NEW 28 PAGE INSTRUCTION MANUAL 


ail perm. transistors, pre-punched 
% 23% 21%". Panos. we, 
KT-119A — Complete Kit- ro Case and Battery.....cecccccccecececseees et 29.95 


voccceccescorcccccccecccccccconeccocorecceslte beae 


BATTERY — BURGESS 2 
MS-339A — Sturdy, abe brown leather case with carrying strap for im 


ccccccesoccccvovcsccococcscocccss NOt 1,80 


MS-366 — Sensitive matching earphone... 


t 
with LATEST NPN-PNP COMPLEMENTARY 


3 TRANSISTOR SUPERHET 
‘ POCKET RADIO KIT 
© A TRUE POCKET SUPERHET 
RECEIVER 
@ NO EXTERNAL ANTENNA 


@ NO EXTERNAL GROUND 


A remarkable sensitive, super-selective pocket superhet receiver with astonishing per- 
formance over the complete broadcast band. Uses 2 high-frequency and one audio 
transistor plus efficient diode detector and features 2 specially matched IF trans- 
formers for maximum power | The components are housed in a professional 
looking beige plastic case. The receiver’s appearance enhanced by attractive maroon 
and silver station dial. Sensitive huilts in ferrite antenna eliminates need for external 
antenna. A designer’s dream in a true pocket superhet receiver! Complete with all 
parts, transistors battery, case, oe and easy to follow step-by-step tions. 
4%” x 2%" x 1-1/16". Shpg. wt., 1 Ib. 

KT-116—Complete Kit, less earphone ......eeeeeceseceeeeecerseceeesBet 16.95 


MS-260—Super Power Dynamic Earphone .......+..++sse-0+% 


y/ 7) fayette wes 
e INCLUDE POSTAGE WITH ORDER, 


~ - 


Net 3.95 


165-08 Liberty Ave. (new york wy} poston Mass 
JAMAICA 33; N.Y. | 1! 


39.50 x 


with NEW G.E, TURNOVER 
CARTRIDGE VRII and 
GENUINE G.E. DIAMOND 


SArriti IRE SAPPHIRE SYTLI 


NOTA CLOSFOUT—NOT A DISCONTINUED Model, this is o nation- 
ally advertised, latest model record changer, with new GE VRII Series Triple 
Play Cartridge with G. E. Genuine diamond and sapphire styli and is priced 
so low that we DARE NOT mention the monvufacturer’s nome. This fully avto- 
matic record changer has exclusive and deluxe features for the finest hi-fi sys- 
tems, such os automatic Intermix, muting switch, click filter and automatic 
shut-off after lost record. Heavy duty 4-pole shaded pole motor with heavy 
rim-weighted turntable. 4 speeds, 78, 45, 33s, 16-2/3 RPM. Negligible wow 
ond flutter, We ore so confident that you will be happy with this purchase, that 
if for any reason you do not feel you have received an exceptional valve, we 
shall cheerfully refund your purchase price. Size 124%” x 13%”, requiring 
11/16” cleorance above and 2-11/16” below motorboord. Shpg wt., 21 Ibs. 


PK-250 RECORD CHANGER (less woodbase) with NEW GE 4G- 

052 Diamond Sapphire Cartridge Ne? 39.50 
MAHOGANY OR BLONDE WOODBASE CUT TO FIT ABOVE 
PK-111—Specify Finish, Shpg. wt., 5 Ibs. Net 3.95 


6th Ave. 1110 Federal St 


1 2-8600 | HUbbard 
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Gfil/eile STEREO TUNER KIT 


THE MOST FLEXIBLE 
TUNER EVER DESIGNED 


Use it as a Binauvral-Stereophonic FM-AM tuner 
Use it as a Dual-Monavuvral FM-AM tuner 
Use it as a straiqh? Manar--! £4 or AM tuner 
@ 11 Tubes + Tuning Eye + Selenium Rectifier @ 12 Tuned Circuits 
@ Dual Double-Tuned Transformer Coupled Limiters. 
@ Separately Tuned FM and AM Sections @ Dual Cathode Follower Output 
e Armstrong Circuit with FM/AFC and AFC Defect 
More thon o year of research, and ing went into the making of the Lafayette 
Stereo Tuner. its unique flexibility permits the reception of binaural b 
transmission on both FM and AM), the tion of both the FM end AM sections 
at the same time, and the ordinary reception of either FM or AM. The AM ond FM sections ore 
separately tuned, each with a separate 3-gang tuning condenser, separate flywheel tuning and 
separate volume control for proper balancing when used for binaural Programs. Simplified 
accurate knife-edge tuning is provided by magic eye which op on FM and 
AM. Automatic frequency control ‘‘locks in'’ FM signal permanently. Aside from its unique 
flexibility, this is, above all else, a quality high-fidelity tuner incorporating features found 
exclusively in the highest priced tuners. 
FM specifications include grounded-grid triode low noise front end with triode mixer, double- 
poem dual limiters with Foster-Seeley discriminator, less than 1% harmonic distortion, fre- 
ency response 20-20,000 cps + 2 db, full 200 kc bandwidth and sensitivity of 2 microvolts 
for 30 db quieting with full limiting at one microvolt. AM specifications include 3 stages of 
AVC, 10 ke whistle filter, built-in ferrite loop antenna, less than 1% harmonic distortion, sen- 
sitivity of 5 microvolts, 8 kc bandwidth and frequency response 20-5000 cps + 3 db. 
The 5 controls of the KT-500 are FM Volume, AM Volume, FM Tuning, AM Tuning and 5-position 
Function Selector Switch. Tastefully styled with gold-bross escutcheon having dark maroon 
background pivs matching maroon knobs with gold inserts. The Lafayette Stereo Tuner was 
designed with the builder in mind. Two separote printed circuit boards make construction and 
wiring simple, even for such a lex. unit. CG lete kit includes all parts and metal cover, 
@ step-by-step instruction manual, schematic and pictorial diagrams. Size is 1334”° W x 10%” D 
x 4,” H. Shpg. wt., 18 Ibs. 
The new Lofayette Model KT-500 Stereo FM-AM Tuner is a companion piece to the Models 
KT-300 Audio Control Center Kit and KT-400 70-watt Basic Amplifier Kit and the ‘‘Triumvirate’* 
of these 3 units form the heart of a top qualify stereo hi-fi system. 


KT-500 Net 74.50 


LAFAYETTE MASTER 
AUDIO CONTROL CENTER with 
BINAURAL CHANNEL AND DUAL 

VOLUME CONTROLS 


@ Self-Powered @ DC On All Filaments @ 24 Positions of Equalization 
@ Tape Head input, High impedance @ Dual Cathode Follower Output Stages 
This is not only the finest hi-fi preamp characterized by unmatched features, but it hes been 
functionally designed to keep pace with the conversion of your present hi-fi system te binaural 
(Stereophonic) sound. Incorporotes on extra chonnel and duo! volume contro! for agony 
reproduction. Features include DC on oll tube filaments, negative feedback in every stage, 
dval cathode follower output stages ond latest printed circuit construction. Less than 0.09% 
IM distortion and less than 0.07 harmonic distortion at 1V. Hum and noise level better thon 
ote db below 3V. Uniformly fiat frequency response over entire audible spectrum. 7 inputs for 
type of phono, tuner or tape. Tasteful styling, brilliantly executed, Size 12% x OV, x 
ou. _, wt., 10%, Ibs. 
KT-300—Lofayette Master Audio Control Kit Complete with coge and detailed assembly in- 
structions. ue Net 39.50 
LT-30—Some as ane completely wired ond tested with cqge ery instrediion manval. 


DELUXE 70 WATT BASIC 
AMPLIFIER 


@ Conservatively Rated At 70 Watts © inverse Feedback © Variable Damping 

@ Metered Balance And Bias Adjust Controls @ Avaliable In Kit and Wired Form 
Here's uitra-stability in a 70 watt basic power amplifier employing highest quality components 
conservatively rated to insure performance and long life. Features matched pair KT 88's ond 
wire range linear Chicago ovtput transformer, variable damping control, meter for bies and 
balence and gold finish chassis. Frequency response 10-100,000 cps + Idb. Hum ond noise 
90 db below full output. IM distortion less - 1% % ot 70 watts, less than 0.3% below 30 
wotts. Harmonic distortion less than 2% at 70 watts from 20 te 20, 000 cps + 1 db. Output 
impedance 4, 8 and 16 ohms. Handsome decorative cage perforated for proper ventilation. 
Size 144% x 10 x 7%” including coge and knobs. Shpg. wt., 40 Ibs. 


KT-400—Lofayette 70 watt Deluxe Basic Amplifier Kit pl with cage and detailed 
aay instructions, ....... 69.50 


NEWARK, N. J., 24 Central Ave. BOSTON, MASS., 110 Federal St. 
JAMAICA 33, N. 7; BRONX, N. Y., 542 £. Fordham Rd. PLAINFIELD, N. J., 139 West 2nd St. 


- 165-08 Liberty Ave. 100 SIXTH AVE., NEW YORK, N. Y. 
Tull } y 
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COLOR TY MICROSCOPE 

D. P. Bushnell & Co., Inc., 412 Bush- 

nell Bidg., Pasedena, Calif. is now 

offering a versatile microscope for 
color TV service applications. 

Designed as a means of checking 

color convergence on the screen of a 


etad 
* 


color television tube, the new unit is 
extremely compact and only slightly 
larger than a pocket microscope. It 
has the comfortable working distance 
and rack and pinion focusing of a 


laboratory instrument, according to 
the manufacturer. 

The extensible foot equalizes the 
effect of TV tube curvature and per- 
mits focusing to a depth of 70 mm. 
Interchangeable opaque and transpar- 
ent bases allow the microscope to use 
either reflected or transmitted light. 

The instrument weighs 5% ounces, 
its closed height is 135 mm. and the 
height fully extended is 200 mm. A 
leather carrying case and one each 
opaque and transparent extensible 
bases are included in the modest price. 


“SLIMMEST TY CABINET" 

Sylvania Electric Products Inc., 1740 
Broadway, New York 19, N. Y. has 
gone into production on a 21” televi- 
sion console with a cabinet depth of 
only 10 inches, the slimmest ever de- 
veloped for the commercial market, 
according to the company. 

Known as the “Sylouette,” the slim 
cabinet was achieved by means of the 
firm’s “floating picture’ design which 
reduces cabinet depth by projecting 
the picture and its surrounding light- 
ing mask out from the cabinet. 
Equipped with a “Silver Screen 85” 


—— 
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square inches of viewable area. It is 
powered by a custom S-110 chassis 
that is 70 per-cent automated, provid- 
ing full fringe area performance. 


picture tube, the set provides 


The receiver which measures 36%” 
high, 34” wide, and 10” deep is being 
offered in mahogany, limed oak, and 
walnut finishes. 


“VIKING THUNDERBOLT" 

E£. F. Johnson of Waseca, Minn. is 
now offering a new linear amplifier 
with over 2000 watts peak envelope 
power input. 

The most powerful linear amplifier 
any amateur operator can use, the 
new “Viking Thunderbolt” is designed 
to insure a dominant signal on all 
popular amateur bands, 3.5 through 
30 mc. When used with any of the 
firm’s drivers, power increases range 
from 3.8 to as high as 25 times. 

The amplifier is being offered in 
either kit (No. 240-353-1) or wired and 
tested (No. 240-353-2) form. A cata- 


logue which includes complete specifi- 
cations and a schematic of this new 
unit is available from the manufactur- 


er on request. 


GRID CIRCUIT TUBE TESTER 

Seco Manufacturing Company, 5015 
Penn Ave. So., Minneapolis, Minn. has 
just released the new Model GCT-8 
grid circuit tube tester. 

This compact instrument, which 
measures only 6%” x 2%4"x6%", has 
been designed to check the critical 
control grid condition of vacuum tubes 
and will provide as many as eleven 
simultaneous tests on a typical pen- 
tode such as the 6AU6. The presence 
of any or a combination of eleven 
faults will register as “bad” on the 
electron-eye indicators. 

Write the company direct for full 
details on this new and patented unit. 


FIELD STRENGTH METER 

Blonder-Tongue Laboratories, Inc., 
9-25 Alling St., Newark 2, N. J. is now 
offering a new v.h.f. field strength 
meter as the Model FSM-1. 

This battery-operated unit tunes 
continuously through the frequency 
range from 54 to 216 mc. to supply 
accurate, direct voltage readings. The 
bands covered are v.h.f. television, FM, 


aircraft, mobile, amateur, and other 
special services. A companion u.h-f. 
converter expands signal readings to 
the complete u.h.f. television range. 
Exact signal strengths can be read 
from 10 microvolts to 3 volts. 

The meter includes a phone jack, 
front panel attenuator switches, pilot 
light, handle and carrying strap, db 
and percentage AM modulation scales, 
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‘ * See NI I. 
and a Model MB balun to handle 300- 
ohm inputs. The total weight, less 
batteries, is only 14 pounds. 

The company will supply a data 
sheet, carrying full details, on request. 


ZENITH TRANSISTOR PORTABLE 

Zenith Radio Corporation, 6001 W. 
Dickens, Chicago 39, Ill. has recently 
introduced a transistorized version of 
its “Trans-Oceanic” portable which 
tunes eight wavebands to give recep- 
tion of thousands of foreign stations 
on the international short-wave chan- 
nels plus reception of ship-to-shore 
communications, Coast Guard weather 
broadcasts, and standard broadcast 
stations. 

The set is housed in a chrome-plated 
cabinet trimmed in black leather. It 
weighs 13 pounds including batteries. 
The circuit features bandspread 
tuning, a time zone dial and world 
time zone map etched in metal, an 


earphone connection for private listen- 
ing, a phono jack, a dial light and sep- 
arate volume and tone controls. 


TRANSISTOR CHECKER 

Service Instruments Corporation 
(Sencore) of 171 Official Road, Addi- 
son, Ill. has announced the availability 
of a new and improved transistor 
checker which also tests crystal diodes 
and selenium rectifiers. 

The new model provides a more 
complete check on power transistors 
than did the firm’s earlier unit, the 
Model TDC22. The addition of the 
selenium rectifier tests makes the new 
checker more versatile. 

The TRC4 is the same size as the 
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older model. It will test for opens, 
shorts, current gain, and leakage on 


all transistors and forward-to-reverse 
currents on crystal diodes and recti- 
fiers. 


“CAPACITOR OF TOMORROW" 

Good-All Electric Manufacturing 
Company, Ogallala, Neb. is now offer- 
ing its 600-UE capacitor to the re- 
placement market. Already widely 
accepted by original equipment manu- 
facturers because of its good operating 
characteristics in humid climates, its 
low leakage, and high stability, the 
new capacitor uses a Mylar dielectric 
molded in epoxy resin. 

The company engineers have devel- 
oped a production technique which 
permits these two materials to be 
molded into a single piece, rugged, 
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space-saving capacitor. The unit is 
competitively priced. Write to the dis- 
tributor’s division of the company for 
full details on this replacement line. 


360° CHASSIS CRADLE 

As an aid to TV technicians, elec- 
tronic equipment manufacturers, and 
installers, General Cement Mfg. Co., 
400 S. Wyman St., Rockford, Ill. has 
recently released a chassis cradle that 
rotates equipment 360 degrees to 
simplify repairs. 

The cradle will handle any size 
chassis and hold it securely in place 
or rotate it 360 degrees for any angle 
of exposure. Speed clamps are pro- 
vided which allow the chassis to be 
quickly mounted or removed. 

CONTROL AND P. P SWITCH 

The Distributor Division of P. R. 
Mallory & Co. Inc., Indianapolis 6, Ind. 
is now marketing a volume control 
which incorporates a new type of a.c. 
line switch with push-pull action. This 
switching action, being featured in 
many new TV set models, gives extra 
convenience to the set owner and 
added life to the control. 

The line circuit closes when the con- 
trol shaft is pulled out, opens when 
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Just 2 settings on the NEW 
7_FAST- CHECK TUBE: 


CANNOT 
BECOME 
OBSOLETE 


Engineered to accomodate all future 
tube types . . . new tube listings 
furnished periodically. 


SEE THE FC-1 
BEFORE YOU 
BUY IT! 


No money required with 
order to examine FC-1I 
for 10 days 


EASY TO BUY 
IF YOU’RE 
SATISFIED! 


Pay in small monthly pay- 
ments at net cash prices, 
...no financing charges 


Model FC-1W $5990 
Net 


factory wired 


Model FC-1K $4go0 
semi-kit form Net 
These extremely low prices 
are made possible only be- 
cause YOU ARE BUYING 
DIRECT FROM THE MANU- 

FACTURER. 


'CENTURY ELECTRONICS CO., INC. 


tube types 

~ completely, 
e accurately 
.. AND IN 
SECONDS! 


SWITCHING 
@ NO ROLL 
CHART CHECKING 


The FAST-CHECK enables you to save valu- 

able time and eliminate unprofitable call backs. 

You earn extra money and win confidence by — 

your customer the actual condition and life expectancy o' 

the tube on the large meter scale of the FC-1. The extra 

tubes you will sell each day will pay for the FAST-CHECK 
in @ very short time. 


WIDE RANGE OF OPERATION 


v Checks quality of over 600 tube types (employing the 
time-proven dynamic cathode emission test)... This 
covers more than 99% of all TV and radio tubes in use 
today, including the newest series-string TV tubes, auto 
battery-type 12 plate-volt tubes, 024s, magic eye tubes 
and gas regulators yf Detects inter-element shorts and 
leakage up to 3 megohms ff Checks high gas content 
Jf Checks for life expectancy. 


OUTSTANDING FEATURES 


IMPORTANTD Checks each section of multi-purpose tubes. 


If one section is defective the tube will read “Bod” on the 
meter scale * 41 tube sockets accommodate all present and 
future tube types « Less than 10 seconds required to test any 
tube * Large D’Arsonval type meter is extremely sensitive, 
yet rugged . . - with two multi-color ‘‘Good-Bad” scales 
* Selection of 12 filament voltages * Line isolated * 7-pin 
and 9-pin straighteners mounted on panel ¢ Large easy-to- 
read quick reference chart for over 600 tube types in use 
today * Line voltege compensation * Guaranteed for one 
full year. « Meter fully protected against accidental burn-out. 
**You've really made tube testing a snap’... .""I've 
almost got the cost of the FC-1 paid of with 1 
the extra money I've mode, ond it's only ‘. WHA 
2 weeks since |! received it’. .."It's SERVICEMEN® are 

o ° AYING ABOUT 
eosier to use thon you said’’. . .“"! wouldn't THE FC-1 
ever wont to be without if’. ..°"! use it in the 
shop and toke it along on every coll’. 

*Names on request 
Model AD-1 PICTURE TUBE ADAPTER—Availoble only for the 
FC-1. Checks all picture tubes {including the new short-neck 
110 degree RCA-type picture tubes) for cathode emission, shorts 
ond life expectancy. Also rejuvenotes and restores cathode emis- 
sion of weak picture tubes. 
Model AD-1 (factory wired only) 


T1Il Roosevelt Avenue 
Dept. 203, Mineola, N. Y. 


Please rush the FAST-CHECK TUBE TESTER in form indicated for 10 day examination period: If not completely 
satisfied | will return the instrument within 10 doys without further obligation. If fully satisfied | agree to 


pay the down payment within 10 doys and the monthly installments as shown. . 


.mo financing charges. 


Should | fail to make poyment when due, the unpaid balance shall become due and payable at once. 


I 

! 

! 

! 

l 

1 > Model FC-1w (wired) $58.50 
1 ~ $14.50 within 10 days. Balance 
i $11.00 monthly for 4 months. 

1 ( Model FC-1K (semi-kit) $48.50 
I $12.50 within 10 days. Balance 
| $9.00 monthly for 4 months. 

l () Model AD-1 (wired only) PICTURE 
| TUBE ADAPTER—(availabie only with 
i FC-1 Fast-Check Tube Tester) $4.50 

Prices Net F.0.8. Mineola, N.Y. 


ABSOLUTELY NO RISK ON 


Name 
Address... 


CII... ...-<c.einstsisosbnaicodbcedietile 


YOUR PART 


NEVER BEFORE 


OFFERED! 
A Terrific Buy Fro 
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HARVEY RADIO! 


JENNINGS 


VARIABLE 
VACUUM 
CAPACITOR 


—Just what you've been 
looking for! — a. 


BRAND NEW! 
INDIVIDUALLY PACKED! 


ideal for remote or push-button con- 
trol of your new 1 kilowatt DC input 
linear amplifier. The Jennings Model 
(UCSX) Variable Vacuum Capacitor 
with 24 volt motor drive is yours for 
a fraction of the original cost! 


Look at these features—capacity 
range from 20 to 675 mmfd.; opera- 
tion up to 10,000 volts, DC maximum 
current carrying capacity 45 amperes. 
The motor operates on 24-volt DC and 
is reversible. Mounted on it is an 
engage/disengage clutch and limit 
switches. A potentiometer is provided 
for remote indication of percentage 
of rotation with additional circuitry. 


The entire unit is completely insu- 
lated to operate at its rated voltage 
on its own mountings, as shown in 
the illustration. For manual opera- 
tion, simply remove the motor drive 


Only an exclusive buy makes this low, 
lew price possible. Original catalog 
price of capacitor alone $200.20. 


Yours, at Harveys, $3 50 Net F.0.8. 
foronly..... N.Y. City 


Recommended Accessories: 
Barker & Willlamson #850 A 

All band variable inductor $35.00 
Barker & Williamson #3902 
Counter Dial rereoceeseeeseseeee $14.55 
Johnson #116—208— 

Si TE ciennettastivtbicesemanischincnias 


These are just a few of the recom- 
mended accessories for use 
with above. 


ap 


HARVEY 


RADIO COMPANY, INC. 


3rd $t., New York 36,N.Y.* JU 2 


1500 


the shaft is pushed in. Volume always 
remains at proper level because the set 


is turned on at the same volume at 
which it was turned off. Excessive 
wear on the low end of the element is 
thus eliminated. 

This feature is available on single- 
and dual-controls in ratings to match 
original controls in popular radio and 
TV sets. 


“TRANS-MIDGE" RADIO KIT 

Allied Radio Corporation, 100 N. 
Western Ave., Chicago 80, Ill. has re- 
leased a new, low-cost I-transistor 
radio receiver in kit form. 

Only slightly larger than a cigarette 
package, the “Trans-Midge” performs 
well over the standard broadcast band 
when used with headphones and an 
external antenna. The circuit uses a 
low-drain transistor, slug-tuned coil 
for high sensitivity and good separa- 
tion of stations, external tuning knob, 
and impact-resistant plastic case. 

According to the company, kit build- 
ers should be able to assemble this 
unit in a matter of hours. It comes 
complete with plastic case, all parts, 


transistor, wire, solder, battery, and 

instructions. Write the company for 

details on Stock No. 83Y767. 
HEADLIGHT DIMMER TUBE 

The Industrial Tube Products De- 
partment of RCA’s Electron Tube Di- 
vision, Harrison, N. J. has designed a 
new short multiplier phototube of the 
nine-stage type especially for use in 
automobile headlight-dimming equip- 
ment. 

The new phototube (RCA-7117) has 
instantaneous response to meet the 
critical timing of headlight-control 
service and is capable of providing 
stable performance over long periods, 
according to the company. The high 
luminous sensitivity of the 7117 allows 
use of an amplifier with relatively low- 
impedance input and fewer stages than 
would be required by a less sensitive 
tube. 

Spectral response covers the ap- 
proximate range from 3000 to 6200 
angstroms, with maximum response at 
about 4000 angstroms. When op- 
erated with a supply voltage of 1000 


volts d.c., the 7117 has a median lumi- 
nous sensitivity of 35 amperes per 
lumen. 


PLASTIC-FOAM TAPE 

United Mineral & Chemical Corp., 
16 Hudson St., New York 13, N. Y. is 
handling the U.S. distribution of a new 
polyurethane plastic-foam, self-adhe- 
sive tape which is being made by P. 
Beiersdorf Co. of West Germany. 

The new tape has a number of 
applications in the electronic and elec- 
trical fields. It can be used for cush- 
ioning and dust exclusion on dial 
faces; the prevention of vibration, 
shock, and shifting of sensitive labora- 
tory instruments; eliminate resonance 


and vibration in electric motors and 
relays; as well as acting as a shock 
panel in front of a television picture 
tube; an absorber under a turntable 
to reduce rumble; or at the contact 
edge of a speaker to prevent rattle. 

The product is available in a variety 
of widths, thicknesses, and colors. For 
recommendations on “Tesamoll” for 
specific applications, write the U.S. 
distributor direct, outlining the prob- 
lem to be handled. 

NEW SILICON RECTIFIER 

The Rectifier Division of Audio De- 
vices, Inc., 620 E. Dyer Road, Santa 
Ana, Calif. is now in production on the 
first silicon type rectifier in its line. 

Designed to be used in radio, televi- 
sion, and electronic devices, the A750 
is hermetically sealed, it will either 
screw into the chassis or plug into a 
holder, and is rated at 750 ma. at 400 
volts. 

This is the first of what is to be a 
complete line of silicon rectifiers which 
the company will offer. Contact L. 
B. Potter, sales manager of the firm, 
for full details and delivery data. 

TRANSISTOR SOCKET 

Grayhill, Inc., 561 Hillgrove Ave., La 
Grange, Ill. has designed and is mar- 
keting a new socket for use with the 


new 3- and 4-pin “Jetec 30” transis- 
tors. The socket body is molded from 
mica-filled phenolic per MIL-M-14, 
Type MFE. 
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The beryllium copper contacts are 
wrap-around style, silver plated and 
gold flashed for good contact and cor- 
rosion resistance. Contact numbers, 
molded into the rear of the socket, 
make identification easy. The key 
mark is molded into the top of the 
socket for line-up with the transistor 
case tab. Either rivets or No. 2 
screws can be used for mounting. 


PROTO WIRE STRIPPER 

Proto Tool Company of Los Angeles 
has announced the availability of a 
new type of wire stripper which has 
been designed with the needs of the 
professional user in mind. 

The No. 299 is only 5” long, features 
a thumb-operated gauge, and will strip 
all commonly used insulated wire from 
14 to 24 gauge without nicking or cut- 
ting. Even the larger sizes of wire can 
be handled with ease. Specially hard- 
ened edges facilitate the cutting opera- 
tion. 


INDUSTRIAL “ENGINSCOPE" 

Allen B. Du Mont Laboratories, Inc., 
750 Bloomfield Ave., Clifton, N. J. has 
developed an oscilloscope engine analy- 
zer for spark ignited industrial equip- 
ment. 

Featuring multi-line presentation, 
cylinder-by-cylinder, the new “Indus- 
trial EnginScope” allows secondary 
signal information to be viewed. This | 
multi-line presentation allows a me- 
chanic to pinpoint troubles by cylinder | 
comparison. Each cylinder operation, 
from the firing of the spark to the 
opening of the points, is shown on the 
instrument’s television-like picture 
screen, one line below the other in the 
exact firing order of the engine. —3}- 
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MARCH 16-21 
Nuclear Engineering and Science Con- 
gress. Sponsored by IRE Professional 
Group on Nuclear Science and others. 
Palmer House, Chicago, Ill. Daniel |. 
Cooper, % Nucleonics, 330 W. 42nd St., 
New York City, program coordinator. 

MARCH 24-27 
1958 IRE National Convention. Sponsored 
by 27 IRE Professional Groups. Waldorf- 
Astoria Hotel and New York Coliseum, 
New York City. Exhibit will occupy all 
four floors at Coliseum with 850 exhibi- 
tors. A program of 275 papers will be 
presented in 55 sessions held at both 
convention sites. Additional details from 
E. K. Gannett, Institute of Radio Engi- 
neers, Inc., | East 78th Street, New York 
21, New York. 

MARCH 26-28 
20th Anniversary Meeting of American 
Power Conference. Hotel Sherman, Chi- 
cago. Inquiries to R. A. Budenholzer, Me- 
chanical Engr. Dept., IIT, 330 Federal 
St., Chicago 16, Ill. 
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BEST BUY IN HI-FI 


NEW PG SERIES 


HIGH FIDELITY AMPLIFIERS 


20PG 20 Watt High Fidelity Amplifier 

A deluxe amplifier with new styling and exceptional performance ... the best buy 
in the medium priced field. The new 20PG has greater flexibility of controls, new 
advanced circuitry and the highest quality components. Features: Feedback throughout, 
separate turnover and roll-off record compensators, new loudness control, wide range 
bass and treble controls, rumble and scratch filters and six inputs including tape 
head. The 20PG is designed for the audiophile who wants all the features and flexibility 
of the finest amplifiers built and knows that 20 watts is all the power he can utilize in 
his home. 


SPECIFICATIONS 
Frequency response: + 0.5 DB. 20 to 30,000 eo at 1 watt. 
Power response: = 1. DB. 20 to 20,000 CPS. at 20 watts. 
Distertion: 1% harmonic and 2% intermodulation at 20 watts. 
Feedback: 70 DB. plus ee 15 DB. around output transformer. 
Outputs: 4, 8 and 16 ohms plus high impedance for tape recorder. 
Sensitivity: Aux.; tuner; tape amp. channels—.4-volts. Phono channel—.008 volts at 20 watt 
outp ut. 


Hum and Noise: 5 DB. below rated output on high level inputs. 

Tubes: 3-12AX7, BAe) and 5U4GB. 

Cabinet: in charcoal gray with brushed brass control plate. 
13’°W x 5°H x 9D. Weight 21 Ibs. 


BS FURIE enc ccc ncddcccctbddeveetddstetccnccedsicovesetesasese esbvcceeccesocnseee 


15P6G8 15 Watt High Fidelity Amplifier. The ali new deluxe 15PG8 has less power but the same 
advanced circuitry, the highest quality components and greater flexibility of controls. Features 
feedback throughout, record compensators, new loudness control, wide range bass and treble 
controls, rumble and scratch filters, and six inputs including tape head. Frequency Response: 

+ 0.5 DB. 20 20,000 CPS. Distortion: 2% harmonic and 3% intermodulation at 15 watts. 


in charcoal gray and brass. 
Net Price 
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10PG8 10 Watt High Fidelity Amplifier. Here is new styling with a full set of controls providing 
exceptional flexibility in a moderately priced amplifier. The simple efficient flat compact de- 
sign features modern feedback circuitry, record compensator, loudness control, wide range 
bass and treble controls, rumble and scratch filters, and five inputs, including one for tape 
head. Frequency Response: = 1 DB, 20 to 20,000 CPS. Distortion: 2% harmonic and 3% inter- 
modulation at 10 watts. 


TINE SEED occctbecescece wERTET UIT IC Cee etree 55.00 


Ask your High Fidelity Dealer to demonstrate the 
New PG Series or write for complete details and 
“where to buy. 
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Little Genie Kits 


@eeeeeee0e7ee#eeses ®@ 
Grommes Div. of Precision Electronics, Inc. 
Dept. R-3 
CI Send details on “Little Genie” kits. 
CJ Send Free Hi-Fi Equipment Brochure. 


0 @ LAYER-BUILT e@ COLOR-GUIDE 
Before you build another kit see this new 

Street method of Kit Assembly. Each kit is com- 
plete with all parts and Instruction Book: 
City ZOMO cnseeeesStAPO mrvccerreeersenve —_ 
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9101 King Street, Franklin Park, Ill. 
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and got that hearty, wall-shaking thump that 
betokens real 99: pale to the time when 
ds and 


Report, Pl 
tThe AR-1W 


Prices for Acoustic Research speaker sys- 
stems, complete with cabinets, (AR-1 and 
AR-2) are $89.00 to $194.00. Literature 
is available from your local sound equip- 
ment dealer, or on request from: Dept. T 


ACOUSTIC RESEARCH, INC. 
24 Thorndike St., Cambridge 41, Mass. 
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By BERT WHYTE 


O DOUBT many of you have become 
aware that a number of attempts 
have been made recently to reduce the 
cost of stereo tapes. There are many 


tapes available now at anywhere from 


$4.95 to $8.95. This would certainly 
seem like a step in the right direction. 
And yet, this new pricing trend has al- 
ready had some unexpected opposition. 
The story goes something like this. As 
you all remember when stereo tapes 
first appeared, they were pegged at as- 
tronomical levels, as high as $18.95. 
Early in the game, the companies man- 
ufacturing stereo tapes decided to sell 
them on a time basis. In other words, a 
tape costing say $12.95 would have a 
playing time of perhaps 28 to 30 min- 
utes, while the $18.95 tape would play 
up to 46 minutes. Undismayed by these 
prices, the stereo market burgeoned 
rapidly but, as the market expanded, 
there was (and still is) a constant gripe 
about tape prices. The companies hit 
on the idea that by turning out some 
shorter tapes, they could get down in 
price where it is easier to extract 5 or 6 
dollars from the customer, rather than 
the ten dollars and up for the longer 


works. This idea caught on rapidly and’ 


quite a few companies are following 
that practice today. 

However, the picture has now come 
full cycle and many people are highly 
resentful about the shorter tapes. 
Why? Not because of the price itself, 
but because the tapes are of such short 
duration! Even though many of these 
shorter tapes are selling well today and 
probably will continue to sell for some 
time, it has been my experience that 
relative newcomers to the stereo field 
are the people who are buying them. 
After the first magic flush of stereo has 
worn a little and they are not just drunk 
with sound, it occurs to them, as it 
has occurred to the older stereo hands, 
that these short tapes are negating the 
advantages of tape. After all, most peo- 
ple are by now thoroughly used to the 
LP record and its up to 31 or so min- 
utes of music per side. One of the 
really great advantages of tape and the 
development of the one mil and half mil 
long play tape in particular, is that en- 
tire symphonies can be played straight 
through without interruption. Maybe 
the modern American is just a lazy guy 
and perhaps it is also a reflection of 
general economic wellbeing, but in any 
case, while no one seems happy with 
stereo tape prices, they appear to be 
less concerned with price than they 
are with the bother and annoyance of 
tapes lasting but 10 or 12 minutes. 


To a lot of average people stereo has 
been worth the trouble of investing in 
new equipment and learning to handle 
tape, which even the most rabid stereo 
fan will admit is more difficult than 
plopping a disc on a turntable. Now 
compound this handling problem with 
short tapes requiring attention every 10 
or 12 minutes and you've got the mak- 
ings of a most unhappy fella! I’ve had 
any number of people tell me that the 
stereo tape prices they still don’t like, 
but they would much rather the stereo 
companies issue longer tapes even 
though it’s going to cost them more 
money. I hardly need add that the real 
problem and one that could become 
very acute when the stereo disc begins 
to appear, is the whole basic price 
structure of stereo tape. With the price 
of tapes tied to the present methods of 
duplication and the high cost of basic 
raw stock, the recorded tape com- 
panies have a tough nut to crack. It is 
to be hoped that responsible people in 
the tape companies are cognizant -of 
this problem and are bending every ef- 
fort towards its solution. 

This column is being written just 
after the new year and there has been 
a seasonal lull and let-up, so that the 
new releases of most companies have 
not as yet reached your reviewer. So 
I'll have to dig around a bit for mate- 
rial and there may be a few “oldies” 
among them. I should have plenty of 
interesting new material in time for 
next month. (Unless otherwise indi- 
cated, all tapes are on 7-inch reels, play 
at 7% inches per second tape speed, and 
should be equalized to conform to the 
NARTB tape equalization curve.) 


OFFENBACH MELODIES 
Boston Pops Orchestra conducted by 
Arthur Fiedler. Victor BCS50. Price 
95 


$8. 

This should wake up your tired blood! 
This is one of the most gay, light- 
hearted, and thoroughly enjoyable 
stereo tapes in the catalogue. Offered 
here on this all-too-short tape, is the 
overture to “La Belle Helene” and an 
orchestral medley from “La Perichole.” 
The music abounds with the typical Of- 
fenbachian zip and sparkle and it is 
particularly effective in stereo with 
much interplay and directionality. This 
sort of thing has been Fiedler’s meat 
for years and with the superb backing 
of his Boston players, he gives a per- 
formance of unflagging verve and 
spirit. 

This is one of the most close-up re- 
cordings of the Boston group Victor has 
issued in some time. This makes for 
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DYNAKIT 


Amplifier Kits 


A proven circuit of finest sound 
quality in a new deluxe 60 watt 
model and standard 50 watt 
model 


Mark III 60 wans$7995* 


4, 8, 16 ohm outputs 


The new Mark III includes ail 
the sensational attributes of the 
popular Mark II plus these out- 
standing deluxe features 


*% 60 watts at less than 1% distortion. 
Instantaneous peak power of 140 
watts. IM less than .05 at average 
listening levels. 

*% Choke filtering and low noise cir- 
cuitry reduce hum and noise to 96 db 
below 60 watts. 

% New rugged KT-88 tubes and other 
heavy duty parts used conservatively. 


Mark II 50 watts $6975" 


8, 16 ohm outputs 


The Mark II is the best buy in high 

power high fidelity kits 

*% Ease of assembly due to uniquely 
simple circuitry and printed circuit 
construction with factory-mounted 
parts. 

Highest stability using patented sta- 
bilizing networks with minimum num- 
ber of phase shifting stages. Suitable 
for all loudspeaker systems including 
electrostatic. 

Dyna Biaset (patent pending) for 
simplified adjustment and complete 
freedom from effects of unbalanced 
components. No balancing adjust- 
ments required to meet published 
specifications. 

% Dynaco Super-Fidelity output trans- 
former with patented para-coupled 
windings. This is the finest available 
transformer of its type for the most 
critical audio uses. 


Available from leading Hi-Fi dealers 
everywhere. Descriptive brochure avail- 
able on request. 


* Slightly higher in West 
DYNACC INC. 


617 N. 41st Street © Philadelphia 4, Pa. 
Export Division: 25 Warren St., New York 7, N. Y. 


terrific instrumental detail and the | 


strings fairly zing and the brass is 
bright and burly and the woodwinds 
chortle most realistically. As with 
much of Offenbach’s music there is a 
good counterpoint of a low bass drum 


almost always in evidence. The sharp | 
| detail was leavened by considerable hall 
reverb which made for great liveness. | 
There was good center fill and the mu- | 
sic as a whole had a good forward pro- | 
| jection. A real dilly of a tape! 


SYMPHONIC SPECTACULAR 
Concert Hall EX-61. Price $11.95. 

This is an interesting tape as it af- 
fords the opportunity to compare the 


| sound of three different orchestras in 


three different halls. First is heard Mo- 
zart’s Overture to “The Abduction from 


the Seraglio” with Otto Ackerman con- | 
ducting the Guerzenich Orchestra of | 


Cologne. Then we have Berlioz’s Over- 


ture to “Beatrice and Benedict” with | 
| Walter Goehr conducting the Nether- | 
| lands Philharmonic, and finally we hear 


Wagner’s Prelude to Act 1 of “Die 
Meistersinger” with Carl Bamberger 
conducting the Frankfort Opera Or- 


| chestra. Each is quite well done in its 
| particular fashion. The Mozart work 


has a rather big sound, fairly closely 


recorded with a hall of fine spacious | 
acoustics. Good orchestral detail, with | 
especially fine string tone. Directional- | 
ity was adequate to the score—of cen- | 
ter fill, it was somewhat lacking. Allin | 


all, a rather opulent sound of convinc- 
ing realism. 


The Berlioz piece is far different than | 


the Mozart in recording. Here is me- 
dium-close mike pickup, giving reason- 
able detail, and with a less spacious, 
somewhat “drier” hall sound, the two 
blend together quite well. Here, too, is 
good string tone, rather mellow brass 
and woodwind. Directionality proved 
good but center fill was virtually nil. 
Somewhat subdued dynamics here, the 
over-all impression being that the 
sound is occasionally almost formless 
and it could have been improved with a 
closer mike perspective. 


“Die Meistersinger” is a big florid | 
work and it should be played by a big | 
| orchestra. Such is not the case here. 
| The players blow lustily and produce a 
| sound of laudable size, but it just 
| doesn’t have that great weight that 
| spells Wagner. The mike is pretty close | 


up here, the saving grace that gave a 
lot of instrumental detail and lent at 


| least an illusion of weight. The hall 
reverb is spacious but a mite on the | 
hard side. Generally good strings here | 


and blustery brass, which shows fine di- 
rection. As I said, an interesting tape 
which has much to recommend from 
the musical standpoint as well. 


THEY’RE PLAYING OUR SONG 
Billy Butterfield and his Orchestra. Vic- 
tor BPS-77. Price $8.95. 

This tape has a really corny title and 
the music doesn’t deserve such mal- 
treatment. Actually this is a very 
tasty potpourri of big band music, fea- 


turing that wonderful trumpet man, 
Billy Butterfield. Billy and the boys | 


DYNAKIT 


Preamplifier 


An Outstanding Companion 
Kit to the World Famous 
Dynakit Amplifiers 


ere” 


This handsome new control unit gives 
crystal clear, noise-free reproduction 
from any modern program source. Its 
uni all feedback design by David 

Hafler sets a new standard of pre- 
ampli performance. The design of 

the Dynakit preamplifier is a synthesis 
of outstanding features which produce 
smoother, more natural sound. Com- 
pare these features with any other units 
regardless of price. 


* Unequalied performance 

Actuaily less than 1% distortion under 
all normal op r Response 
+ .5 db 6 cps to over 60 ke. Distortion 
and response unaffected by settings of vol- 
ume control. Superlative square wave per- 
formance, and complete damping on any 
pulse or transient test. 


Easiest assembly 
All critical parts supplied factory-mounted 
on XXXP printed circuit board. Eyeleted 
construction prevents damage to printed 
wiring. This type of construction cuts 
wiring time by 50% and eliminates errors 
of assembly. n ‘simplified layout offers 
complete accessibility to all parts. 


Lowest noise 

Integral dc heater supply plus low noise 

components and circuitry bring noise to 

less than 3 microvolt equivalent noise - 
ut on RIAA phono position. This 
tter than 70 ab ag level of 10 milli. 

volt magnetic cartridge. 


eens parts 

comp in lization circuits to 
Hes accurate compensation of recording 
characteristics. Long life electrolytic capac- 
itors and other premium grade compo- 
nents for long trouble-free service. 


High flexibility 
Six inputs with option of extra phono, 
tape head, or mike input. Four ac outlets. 
Controls include tape AB monitor switch, 
d with disabling switch, full range 
feedback tone controls. Takes power from 
Dynakit, Heathkit, or any plifier with 
octal power socket. 


Cututenting epgonretes 

Choice of bone white or charcoal brown 
decorator colors to blend with any decor. 
Finished in indestructible vinyl coating 
with solid brass escutcheon. 


Best Buy 

Available from your Hi-Fi dealer at only 
$34.95 net (slightly higher in the West) 
and yet the quality of performance and 
parts is unexcelled at any price. 


Descriptive brochure available on request 
Pat. Pending 
DYNACO INC. 

617 N. 41st St., Philadelphia 4, Pa. 


Export Division: 25 Warren St., New York 7, N. Y. 
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e/e 
CUSTOM HIGH FIDELITY KITS 


AM/FM TUNER 


uv for 20 DB quieting, AFC plus Defeat, Full Fre- 
, 300 KC bandwidth. 


Power Response CONSTANT at 20 Watts, 1 + DB Full 
Frequency Response, Infinite Equalization Bass Treble 
Controls; 3 Hi, 1 Low inputs. 

Medel KC-401 


, «7 STEREOPHONIC 
Exclusive: ~ “kits 


AM/FM STEREOPHONIC TUNER 
WITH WIRED FM FRONT END 


tsa TEL caer 
} is i 
aa . 


—_— 


NEW DIMENSIONS IN SOUND—Each section used indi- 
vidually or together—0.9 uv for 20 DB quieting, 330 
ke Bandwidth 3-gang variable AM tuning, 15 uv per 
meter loop sensitivity. 

Mode! KB-402 


40-WATT STEREOPHONIC AMPLIFIER 


NEWEST DEVELOPMENT IN STEREOPHONIC SOUND FOR 
THREE DIMENSIONAL LIFE-LIKE REALISM! 

Twin 20-Watt Channels—Each with FULL PRE-AMP 
sections and Master Volume Control.. 

Medel KB-403 


TELEMATIC INDUSTRIES, INC. 


215 LEE AVENUE, BROOKLYN 6,N. Y. 


| pably “live. 


| sock out some highly arranged ver- 


sions of such as “Goodbye Blues,” 
‘“‘Time on My Hands,”’ ‘“‘Stormy 
Weather,” and others. Very fine en- 
semble work here as well as notable 
rides by some of the stellar players in 
the orchestra. Interesting to hear this 
sort of stuff in stereo... it’s obvi- 
ously the type where multi-mikes are 
fed into a three-channel stereo recorder 
and then post-mixed for desired effects. 
Thus many of the effects that you hear 
are not normally present in the music, 
but are simply included for their 
“shock” or novelty effeet. Here we have 
a vastly overdone acoustic spaciousness 


| along with obviously contrived direc- 


tionality. However phony it might be, 
it’s all in good fun and the music is 


| enormously effective. 


AMERICA’S MOST DANCEABLE 
MUSIC 


Griff Williams and his Orchestra. Mer- | 
| eury MDS2-7. Price $12.95. 


Griff Williams leads a so-called “‘so- 


| ciety” orchestra and in 20 years he has | | 
| played at most of the plushier hotels 


and country clubs around the country. 
The numbers on this popular tape in- 


| clude such as “The Lady is a Tramp”, 


“What is there to Say’”’, ““Thou’s Swell”, 
“It Had to be You”, “There’s a Small 
Hotel”, and many others. In matters 


| of sound this can’t be recommended too 

highly. If this type of dance music is | 
| your dish of tea, I can assure you that 
| you will hear it with unsurpassed real- 


ism. 


Directionality is very obvious and ex- | 


cellent center-channel fill helps to 
spread an orchestra across the end of 
your living room. All the instruments 


| are highly detailed, very clean and 


bright and reverb has been judiciously 
added to make the sound almost pal- 


” 


VIENNA 


| Chicago Symphony Orchestra conducted | 
by Fritz Reiner. Victory ACS-63. Price 

| $6.95. 
This is Fritz Reiner’s contribution to | 
| the steadily mounting stream of stereo | 
| waltz recordings. This is another of | 
| those shortie tapes I have been talking 
| about and actually contains but two 


numbers, Johann Strauss, Jr.’s “Morn- 


| ing Papers” and Josef Strauss’ “Vil- 


lage Swallows.” I do not know whether 
Vienna would quite approve of the mas- 


siveness of orchestration Reiner em- | 


| ploys for these waltzes, but I can tell 
| you that from a stereo standpoint, these 
| are mighty effective. 


I reiterate that Orchestra Hall in 


| Chicago is one of the most superb halls 


in existence for stereo recording. The 
recording was closeup and highly de- 
tailed with excellent projection and, 
with those magnificent acoustics, the 
qualities of liveness are outstanding. 
The string sound is pure magnificence 
and the huge weighty brass must be 
heard to be appreciated and believed! 
Add a bass drum of noble proportions 
which whams away with great abandon 
and the wide frequency and dynamic 
range and these are waltzes for the 
stouthearted! -30- 


#8 PROVEN: 


Soldering tips 
last 10 times 


as long with 


FIVE-CORE 
SOLDER 


MULTICORE §$ 


FREE! 360 pages of the 
Newest in 


ELECTRONICS 


HIGH FIDELITY e« RADIO e TV 


EWARK 


ELECTRIC COMPANY 

Write Dept. R3 
223 W. Madison St. * Chicage 6, Illinois 
4736 W. Century Blvd. * Inglewood, Calif. 
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SPICO “VISCOUNT” ~- 

Spirling Products Co., Inc., Henriet- 
ta St. and Duffy Ave., Hicksville, N. Y. 
recently introduced a new indoor tele- 
vision antenna which is being offered 
as the “Spico Viscount.” 

Combining new styling with patent- 
ed electronic features, the company is 


’ ’ 


offering the unit in mahogany, ivory, 
or ebony finishes to match or contrast 
with any living room decor. Entire 
concealment of the “rabbit ears” is 
made possible by the telescoping of the 
dipoles into the cabinet of the unit. 
When extended during use, the dipoles 
are equal in length to standard anten- 
nas and may be oriented to any degree 
for the sharpest possible picture. Very 
light polished brass tubing used in 
their manufacture prevents the unit 
from becoming top-heavy wken in use. 

The circuit incorporates a “selec- 
tronic” tuner which permits the set 
owner to match the impedance or 
power of the antenna to his particular 
TV set. A 12-position phasing switch 
automatically provides a combination 
of circuits which, depending on loca- 
tion, delivers to each set the required 
circuit for maximum reception in the 
area. A fine tuner adjusts the capacity 
of the dipoles for maximum reception 
of a particular channel. 


TWO-SET BOOSTER 
Blonder-Tongue Laboratories, Inc., 
Newark, N. J., is now in production on 
its Model B-23 two-set booster. This 


all-channel broadband amplifier is de- 
signed to improve reception on one, 
two, or three TV sets. 

The Model B-23 permits operation of 
two or three TV receivers from one 
antenna. The unit amplifies signals 
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LISTEN TO Jans/en ... 


HEAR THE SPEAKER WITHOUT A “VOICE” 


ie Model 130 Electrostatic 
Tweeter . . . the most nearly 
rfect loudspeaker. 

ise in mahogany 


The Z-200... 


a combination of the 130 Electrostatic 


and 250 Dynamic. The woofer and tweeter are so 
smoothly matched and biended that nearly perfect 


realism results. $329 in mahogany 


Hear the Music, Not the Speaker 


“Designed by Arthur A. Janszen 


Products ofp NESHAMINY ELECTRONIC CORP., Neshaminy, Pa. 
Export Division: 25 Warren Street, N. Y. C. 7 * Cable Simontrice, N. Y. 


COYNE 


TRAINS YOU 
IN SPARE TIME 
AT HOME 


Only from famous COYNE do you get this 
modern up-to-the minute TV Home Training. 
Easy to follow instructions—fully illustrated 
with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In- 
cludes UHF and COLOR TV. Personal guid- 
ance by Coyne Staff. Practical Fob Guides to 
help you EARN MONEY QUICKLY IN A 
TV-RADIO SALES AND SERVICE BUSI- 
NESS —part time or full time. COSTS 
MUCH LESS—pay only for training—no costly 
“put together kits.” 

SEND COUPON FOR FREE BOOK 

SEND COUPON BELOW for Free Book 

and full details including EASY PAY- 

MENT PLAN. NO COST OR OBLIGA- 
TION—NO SALESMAN WILL CALL. 


si CONN 


A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
soe s.! Paulina _Dest. 3 38-HE Chicage 12, Utinets 


j COYNE ELECTRICAL SCHOOL 1 
Television Home Training Div. 

| 500 S. Paulina St., Chicago 12, Iil., Dept, #46 | 

] __ Send FREE BOOK and details of your Television | 
Home Training offer. 


| Name ; 

| Address. | 

lo ! 
S 

ity. tate. — 5 
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INFRARED 
SNIPERSCOPE 
TELESCOPE 
and PARTS 


See in the dark—without be- 


|} ing observed. War surplus 


Sniperscope M-2. Gov't cost 
about $1200. Used for indus- 
trial plant security; research 
lab experiments; infrared pho- 
tography; spectroscopy, etc. 
Instrument complete, ready to 
use. Includes Power Pack, in- 
frared light source. Will oper- 
ate from 6 V auto battery. Battery or trans- 


former available. 
- Sipping $450.00 


Stock No. 85,053-DU . . 
weight approx. 12 lbs 

f.o.b Barrington, N. J. 
Order by stock No.—Send check or M.O.— 
money-back guarantee! 
Save still more money! Build your own Snip- 
erscope! We will furnish instructions—parts, 
including: Power Packs, 1P25A image tubes, 
light units, atone etc. For details—request 


FREE Catalog 
SPECIAL! SPECIAL! 
INFRARED 1P25A IMAGE TUBE 


Stock No. 70,127-DU $9.95 pstpd. 


COLOR TV TUBESCOPE 


Saves , Saeee effort in alignment of color dot 


patte: 
Stock } No. 50,139-DU. .22 power. .$24.50 pstpd. 


GET FREE CATALOG "DU" 


America’s No. 1 source of supply for experimenters, 
hobbyists. World’s largest variety of Optical Items. 
erentns galore. . War Surplus—Imported—Domes- 
tic! Microsco) Teiescopes, Satellitescopes, Color IM 


Tubescopes, infrared sniperscopes and Parts. 
—— Mirrors and dozens of other hard. 


Lenses, 
to-get Optical I 


WRITE FOR FREE CATALOG DU 


EDMUND SCIENTIFIC CO. 


BARRINGTON, NEW JERSEY 
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Get 


Your First Class Commercial 


F.C.C. LICENSE 


12 Weeks! 


= 
F.C.C. License—the Key to Better Jobs 


An FCC commercial (not amateur) 
license is your ticket to higher pay 
and more interesting employment. 
This license is Federal Government 
evidence of your qualifications in elec- 
tronics. Employers are eager to hire 
licensed technicians. 


Learn by Mail or in Resident Classes 


Grantham School of Electronics spe- 
cializes in preparing students to pass 

.C.C. examinations. Correspondence 
training is conducted from ashing- 
ton and Hollywood; resident DAY and 
EVENING classes are held in both 
cities. Either way, we train you quick- 
ly and well—NO previous training re- 
quired. A beginner may qualify for 
his first class F.C.C. license in as little 
as 12 weeks. 


A few of our recent 
Here’ a eo the ‘eless of 


Proof ® feck tea: wesdrinndics 
License Weeks 


12 


ist 14 
Steve Galvan, Priel 
Monterey Park, Calif Ist 13 
— Flambeau 
ist ll 


N.Y.. Ist 
Richard Meelan, 166 Jerome St., 
Brookiyn, N. Y ist 
Charlies Page, 
Yuma, Ariz. 
— Harman, — Bonner, North 
, Cali 


eo M. Farish, 926 Cardone Ave., 
Reno, Nev. 


Grantham's 
Communications Electronics Course 


offers you complete preparation for 
F.C.C. examinations required for a first 
class F.C.C. license. Even though it is 
planned primarily as preparation for 
F.C.C. examinations, it is met a “cram 
course” but prepares you by TEACH- 
ING you electronics. 


OUR GUARANTEE 
if you should fail the 
— exam after finishing 
te give yeu, additional 
o give you a iona 
training at NO ADDI- with these FCC-type tests 
TIONAL COST. Read de- helps you prepare for the 
tails in our free booklet. actual FCC examination. 


FCC-TYPE EXAMS 
FCC-type tests are used 
throughout the Grantham 
course. Constant practice 


TWO COMPLETE SCHOOLS: 70 better 
serve our many students throughout 
the entire country, Grantham School 
of Electronics maintains two com- 
plete schools—one in Hollywood, 
California and one in Washington, 

Both schools offer the same 
rapid courses in FCC license prep- 
aration, either home study or res- 
ident classes. 


MAIL TO SCHOOL NEAREST YOU 


| (mail in envelope or paste on postal card) | 


Grantham Schools, Desk 86-C 


OR 821; 19th Street N. w. ! 
Hollywood 27, Calif. Washington 6, | 


Please send me — on booklet telling how I can 


1505 N. Western Ave. 


ad my commercial C.C. leense quickly. I under- 
re is no obiigation and no salesman will | 


on one, two, or three sets, even when 
all sets are in operation at the same 
time. The circuit consists of a one- 
tube amplifier, 300-ohm input, and 300- 
ohm output to 1, 2, or 3 sets. Power 
requirements are 117 volts at 60 cycles. 
The device draws .12 amp. The booster 
is housed in a compact cabinet that 
measures 6%4"x3%"x2%”. It can be 
mounted out of sight or at the rear of 
one of the receivers. The device is 
designed for continuous operation. 


“SUPER SHOWMAN" 

Channel Master Corp. of Ellenville, 
N. Y., has begun the distribution of the 
“Super Showman” indoor TV antenna, 
a new and more powerful version of its 
“Showman.” 

The new antenna has two added de- 
sign features to improve performance. 
A new disappearing dipole boosts low- 
band performance and a new parasitic 
reflector delivers extra high-band per- 
formance. 

The 12-channel “Metro-Dyne” varia- 
ble inductance tuning system for chan- 
nel selectivity is also an important fea- 


ture of this new enteme. By turning 
the knob to the same channel as the 
TV set, the picture is locked in sharp 
focus. 

The antenna is available in either 
mahogany and gold or blonde and gold 
finishes. 

PARABOLIC FOR COMMUNICATIONS 

Technical Appliance Corporation of 
Sherburne, N. Y., has developed a se- 
ries of 19-foot parabolic antennas 
which has been expressly designed for 
communications work. 

Available in various combinations of 
mounts and feed systems, all using the 
same parabolic reflector, the model 


will operate over a wide range of fre- 
quencies, depending on the feed system 
selected. 

The reflector is made up of four pie- 
shaped sections to facilitate easy 
transportation to the installation site. 
The individual sections are readily as- 
sembled and result in an extremely 
rugged structure. The base of the an- 
tenna is a circular ring truss 8 feet in 
diameter. Pre-formed radial members 
fan out from the ring truss to the tips 
of the reflector. Circumferential tub- 
ing is Heliarc-welded to the radial 
members. A rigid ring surrounds the 
entire structure. 

Complete electrical and mechanical 
specifications on a full range of dishes 
are available from the manufacturer. 


COMMUNICATION ANTENNA 

Andrew Corporation, 363 E. 75th St., 
Chicago, Ill. is now offering a new “ra- 
dome” antenna for 450-470 mc. com- 
munication applications. 

The Types 212 and 213 are omnidi- 
rectional with a measured gain of 10 
db over a half-wave dipole. The Type 
213 is designed for systems using pres- 
surized air dielectric cable. The con- 
nection is a %” EIA flange. The power 
rating is 250 watts. The Type 212 may 
be used for systems with solid dielec- 
tric lines. The input connection is a 
Type N plug. Power rating is 200 
watts. Air dielectric cables are recom- 
mended when cable length is greater 
than 35 feet. 

A data sheet on these new antennas 
will be supplied on request. 


Harvey Radio Com- 


| pany. New York's larg- 


est electronic parts dis- 
tributor, has just 
opened a new ham 
center at 103 W. 43rd 
St. Completely modern 
display facilities pro- 
vide enough space for 
every known piece of 
ham gear. A feature 
of the Center will be 
a plastic package serv- 
ice for ham licenses. 
Special incapsulation 
equipment makes this 
possible. Any ham can 
avail himself of this 
service by dropping in. 
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We have OVER 1000 
USED TV SETS 


At All Times In Our Huge Warehouse 
Buy one or more of these WORKING TVs 
as your own second set! 
in GOOD WORKING condition! 
Your Choice—Console or 
Table Model 


es ‘$ 3.00 
[$46.00 

When ordering TV’ h - 
F R E E B Oo N U S A N “4 ble pnb wp Dain Fagan ye 8 


TENNA GIVEN ies mene TOk tens 


On any quantity WIRE or CALL today! 


SEND for our FREE complete WITH ANY TV SET 
ae 5 & PARTS LIST and order 1 ORDER!! 
ank. 


Brand New Factory 
Seconds! Electrically 
Perfect Fac- 


FREE POSTAGE in U.S.A. and Terri- | tory Seconds! 
tories on orders over $5.00. 25¢ han- | Used Tubes! 
dling charge on orders under $5.00. New and Used 
25% deposit required on C.O.D.'s. Joa Surplus 
Please send approximate postage or Tubes! 
freight on Canadian and foreign orders. 

Subject to prior sale. 


ELECTRIC COMPANY ...... 
79 CLINTON PL. NEWARK,N. J. Humboicr 4.9848 
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Transformer 
PRICE 
Spectacular! 


All Power Transformers 117V 
60C 5V Rect. & 6.3V Fil. 
Part H.V. Sec. 


No. All C.T. ia Price Lots of 3 
454) | 696 oe a $3.20) DEDUCT 
100 a0 5% 


490| 156 No C1. |$2.20 
‘508 | 686 $4.20 roy 


$2.20 


509 | 640 \$3.00 10% 
451 | 700/412 |$3.20 
#451 has 2-5 | | Lots may be 
V Sec. only assorted! 


em] SPEAKERS Em) 


“Part No . | Dic. | Field | V.C. | Price 
345 | 5” 600 | 3.2 | 79 
330 | 5° 1300 | 3.2 | 79¢_ 

~ 331 | 5*x7” | 600 | 3.2 | 89% 
346 i la 1700; 3. | 98¢. 
343 | 6"x9” | 1100 | 5.3 | $1.09 
344. | 7° Taas 3 | oo¢ 
333. |12” | 700 /1 $1.99 
332, | 12" | 800 | 3.2 | $1.99 
334112” | 1100 | 5.1 | $2.05 


SPECIAL WITH THIS AD 
ASST. OF 3 DEDUCT ' 
TET 
ARCH SPECIAL! 


FILTER CHOKE 
RAD-TEL ASSORTMENT 


1 to 65 Henrys 
300 to 10 MA. 
Our Asst. Of 6..... 


ALL RAD-TEL TUBES 


Guaranteed 1 Full Year! 


Not Affil. With Any Other Tube 
Mail Order Co. 


Write Dept. RN-3 for 
FREE Cotalog of Tubes 
& Parts. Subject to 
*) priorsale.No C.0.D.'s, 

~ please, on this sale. 
, Allow for Postage. 


55 CHAMBERS STREET, NEWARK 5, N. J. 


RAD-TEL TUBE Co. 


ik 


A wire cage over the tubes 
and a bottom plate are used 
to enclose the entire unit. 


KT88 output tubes provide 60 watts of audio in 
this easy-to-build high-fidelity power amplifier. 


IKE almost everyone interested in 
high-fidelity, your editors always 
look forward to new items, compo- 
nents, or even circuits that will fur- 
ther improve the quality of sound re- 
production. It hasn’t been too long 


| ago since the British-made KT88 


output tube reached the American 


| market. It has been received with so 


much enthusiasm that within a short 
period of time one will find many 
power amplifiers, produced in this 
country, equipped with this new tube. 


It is actually the “big brother” to the 
KT66 which most audiophiles will re- 
member achieved its greatest promi- 
nence in the Williamson amplifier. 
One of the first such amplifiers that 
has come to our attention for a per- 
formance check is tHe “Mark III,” 
manufactured by the Dyna Company 
and marketed in kit form. The circuit 
does not differ, to any great extent, 
from the original 50-watt “Mark II” 
design. It does, however, include re- 
finements in that component toler- 


While diagram shows simplicity of design, circuit provides real hi-fi performance. 


Pa 
we 
° KTss 
@ 
- 3 Bowe 
12 MMF 
2 _j 1000 yy 
i 3 -< 
e* x3 Cl 
mnout 33 33 D 
er 4 12 }1.56¥. - 
ag 7 . iw 
xs - 
0) oe 3 
es * 
pe anf 
$ 1000 \ See Ja 
x2 A-431 
es 3 a 
es 4 
+7 a KT88 
" T of i 
20/525 20/525 390MMFD__4 
10 4 wa 
AAA AAA 
18,000 


: 460 V. 
| * MATCHED 
PAIRS 


20/525 @ PRINTED cincutr 
EYELET 
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ances and circuit adjustments were | 


given much more consideration, re- 
sulting in a power amplifier with ex- 
tremely low distortion, even at 60 
watts output. In addition, a 4-ohm 
output tap is provided for hi-fi loud- 
speakers with this value of imped- 
ance. Choke filtering is employed in 
this unit so that a lower hum level 
is produced than would be the case if 
simple resistance-capacitance filtering 
were used. 


There are four tubes: a 6AN8, two | 


KT88’s, and a GZ-34 rectifier used in | 
the design. The input stage, a pentode | 


voltage amplifier, is directly coupled 
to a cathodyne phase inverter, driving 
the output tubes operating with fixed 
bias. The screens of these output 
tubes are operated from a 33% turns 
point on the output transformer, im- 
proving the regulation of this stage 
and making it comparatively uncriti- 
cal to load impedance variations. 

As to performance, listening tests 
showed extremely good quality, equal 
to that of better amplifiers on the 
market today. Yet, instead of going 
over the subjective performance of 
the unit, which would be merely per- 
sonal opinion, let’s review the actual 
performance report taken in our own 
laboratory : 

Sensitivity: 1.55 volts r.m.s. input 
for maximum power output. 

Hum and Noise: —78 db from 2 
watts, open input circuit. —80 db from 
2 watts, shorted input. 

Frequency Response: 5 to 64,000 cps 
+ 1 db at 2 watts. 13 to 43,000 cps + 
1 db at 60 watts. 

IM Distortion: With 60 and 6000 
cycles (4:1 ratio) and equivalent sine- 
wave output of 2 watts, the inter- 
modulation distortion is .048%. At 
maximum output of 60 watts under 
the same conditions, the IM distortion 
is .37%. These figures are extremely 
low, however, distortion does rise very 
sharply above 60 watts. Actually, at 
62.7 watts, the IM distortion is 1%. 

Harmonic Distortion: At 1000 cycles, 
2 watts output, the harmonic distor- 
tion is .02% and gradually rises to 1% 
at 60 watts. At 20 cps, harmonic dis- 
tortion of 2% occurs at an output of 
54.5 watts. At the high frequency end 
(20,000 cps), this harmonic figure is 
obtained with an output of 515 
watts. . 

According to the manufacturer, the 
amplifier does not exhibit any bounce 
or flutter when pulsed. It is extremely 
stable irrespective of loudspeaker load 
and with any reasonable length of 
leads for remote speaker operation. 

There was one particular point 
worthy of comment. The original 
model constructed had somewhat high- 
er IM distortion at 2 watts (.42%) 
than called for by the maker's specs. 
It was found that the two 47,000-ohm 
resistors in the phase splitter were not 
matched close enough and after ad- 
justment the results, as quoted, were 
obtained. The manufacturer im- 
mediately tightened initial inspection 
so that this should not be a problem. 

—0- 
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RCA 


for 
industrial 


welding-, amd other control 
quipment it pays to use R@ 
mig-life Thyratrons. The 
any types to meet: : 


trial requirements. Ayaib 
OA Industrial 


RADIO CORPORATION OF AMERICA 


Electron Tube Division Harrison, N. J. 
© 


For free bookivt (PG1IO1C) on RCA Thyratrons as 
well as other RCA Gas and Power Tubes for industry, 
write RCA Commercial Engineering, Sect. C-41-T, 
Harrison, N. J. 


You can have this 
ILLUSTRATED 


FREE BOOK 


32 page 


Shows You —Tells You 
about the wonderful career opportunities 
in the world’s fastest growing 
interdependent industries: 


e AERONAUTICS 
e ELECTRONICS 


Tells how you can take your place in a surpris- 
ingly short time, at Big Pay and with a Future 
Unlimited, alongside the hundreds of successful 
Northrop graduates. They are employed by 
many of the country’s leading companies on 
such projects as: 


Electronic Computer Planning, 
Missile Flight Test Engineering, 
Design of Serv 

Design of Rocket Powerplants, 
Celestial Guidance Systems, 
and many more. 


it will cost you nothing but a postage stamp 
to find out about the wonderful future open to 
you, and about the great demand for Northrop 
Institute graduates, 


APPROVED FOR VETERANS 


Acronautical A 
An Accredited Technical Institute 


1185 W. Arbor Vitae Street 
Inglewood 1, California 


eee ere 


NORTHROP AERONAUTICAL INSTITUTE | 
1185 W. Arbor Vitae Street, Inglewood 1, Calif. | 
Please send me immediately the Northrop catalog, | 
employment data, and schedule of class starting 
dates. | am interested in: | 
. Electronic Engineering Technology | 
Aeronautical Engineering Technology | 


Master Aircraft and Engine Mechanic 
Jet Engine Overhau! and Maintenance 


tic sos oxeee 
Address 
City ..Zone ... 


Veterans: Check here (0 for Special Veteran 
Training Information. 
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FEEDBACK 


By PAUL W. KLIPSCH 
Klipsch & Associates 


UCH has been written on the appli- 

cation of feedback to compensate 
for speaker impedance variation. The 
height appears to have been reached in 
claiming to have extended the range of 
a speaker. (Refer to the article “A New 
Look at Positive Current Feedback” by 
Zink and Sanford in the November, 
= issue of Rapio & TV News.) 


k in an amplifier, to obtain | 
lower amplifier distortion, or to main- 


tain a low internal amplifier imped- 
ance (nearly constant voltage with 
varying load impedance ) or some condi- 
tion between that and constant current; 
all these are good or useful, depending 
on the application. 
speaker go an octave lower by means of 
the altered internal impedance of an 
amplifier can be shown to be a fallacy. 

In testing a speaker, a certain volt- 
age is applied to its terminals. Since 
at the given frequency the speaker ex- 
hibits a certain impedance, a certain 
current flows. There results a certain 
sound output. Now at that frequency 


it makes no difference whether the in- | 


ternal impedance of the amplifier is 
high, low, or negative. It is the current 
in the voice coil that produces the force 


and its resultant motion. Assuming the | 


amplifier to be free from distortion, it 
makes absolutely no difference whether 
the amplifier has zero impedance, has 
positive feedback, or even if its power 
rating is high or low as long as the 
power rating is adequate to produce the 
stipulated volts and amperes. Hence if 
a speaker is tested at its optimum in- 
put volt-ampere conditions, we can not 
improve the speaker response with an 
amplifier of some peculiar internal im- 
pedance characteristic. 

Now, of course, the feedback may 
cause an altered frequency response; 
since the speaker impedance is a com- 
plicated function of frequency one 
could apply feedback of a type to raise 
the amplifier impedance, say, making 
it approach constant current instead of 
constant voltage, with resultant peaking 
of speaker output by compounding high 
efficiency with high power absorption 
at high impedance peaks. But as for 
making a speaker deliver undistorted 
acoustic power outside its operating 


range, this is an operation bootstrap. 


It’s nice to wish for it, but wishful 
thinking doesn’t make it so. Some have 
claimed to have obtained 20-cycle out- 
put from a Klipschorn; sure it can be 
done but at minute amounts of power; 
try to equalize that output up to “use- 
ful” levels and all one gets is distortion. 
This can be said of any speaker. 

What the feedback proponents are 
accomplishing is simply an equalization 
which becomes a function of speaker | 
impedance, for better or worse. Equal- 
ization has long been thought of as a 
means of extending speaker range, but 
invariably it increases distortion. 

Furthermore it would be useless if 
a speaker did produce a fundamental 
tone at 20 cycles. Experiments with a 
stethoscope and pistonphone capable of 
140 db pure sine wave pressures down 
to 2 cycles per second were studied 
aurally. Below about 35 cycles most 
listeners heard pulses rather than sine 
waves and no one tested so far heard 
fundamentals below about 28 cycles. 
This type of test is not extensive enough 
to state these results as being general, 
but they appear to be usual. —30- 


But to make a | 


FIRST ISSUE 
NOW ON SALE 


HiFi & Music Review is Amer- 
ica’s newest, most exciting high 
fidelity magazine. Features more 
than 20 pages of record and tape 
reviews, exclusive picture stories 
on musical personalities, informa- 
tive articles on new hi-fi equip- 
ment and developments. 
Buy your copy of HiFi & 
Music Review today! 

On sale at all newsstands, leading 
hi-fi salons and record stores 
now— ONLY 35c 


GET MORE WORK 
OUT OF YOUR 
OSCILLOSCOPE 


Learn to service 
ANY radio or TV 
faster ... with the 
handiest instrument of all! 


Here, in a greatly enlarged edition, is THE book that 
| really shows you how to use oscilloscopes! 

Clearly as A-B-C, MODERN OSCILLOSCOPES 
| AND THEIR USES tells you exactly when, where 
| and how. You learn to locate either AM or FM radio 
| or television troubles in a jiffy. Even tough realign- 
| ment jobs are made easy. No involved mathematics! 
| Every detail is clearly explained—from making con- 
| nections to adjusting circuit components and setting 
the oscilloscope controls. And you learn to analyze 
patterns fast and RIGHT! 


ENLARGED 2nd EDITION! 
Includes Color TV ‘Scope Data 


Includes latest data on use of ‘scopes in color TV, 
| industrial electronics, teaching . . . even in atomic 
energy work. Over 400 pages and over 400 clear 
pictures. Dozens of — photos make things 
doubly clear . . . even for beginners! 


PRACTICE 10 DAYS FREE! 


a tel iy 8 


Dept. RN-38, RINEHART & CO., Inc. | 
232 Madison Ave., New York 16, N. Y. 
Send 2nd edition of MODERN OSCILLOSCOPES | 
AND THEIR Uses for 10 

book, ! will then send $6. 
payment, or return book pos 


Outside U.S.A.—Price $7.00, cash with order only. | 
Money back if you return book in 10 days. | 
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A Flyback Tester 
(Continued from page 48) 


normal length, as no boost voltage is 
being developed in the absence of a 
yoke.) 

6. If rf. is present, remove the test 
box. Disconnect everything except 
“B+” from the suspected flyback; re- 
connect the plate clip; and try for an 
are from the rectifier plate cap. If no 
r.f. is present, there is a short circuit 
somewhere in the flyback. If r.f. does 
exist, the flyback is good (or there 
may be an open in the primary, which 
is easily checked). 

7. Now re-connect the original fly- 
back leads in the set one at a time. 
The connection which kills the r.f. is 
the one leading to the circuit which 
contains the fault. ; 

This little gimmick is so quick and 
easy to use that you will find yourself 
beginning the search with the flyback 
instead of finishing it there! 

It pays to know how a piece of test 
equipment operates; so, for those not 
fully familiar with transformer opera- 
tion, some explanation of the principle 
of the device will be interesting. The 
flyback is a high-“Q” transformer. 
One shorted turn can lower the “Q” 
enough to kill r.f. Even a single loop 
of wire around the core, not connected 
to anything else, can do this. By con- 
necting the test box, we use the hori- 
zontal-output tube as an r.f. generator, 
as in Fig. 3A. The rf. voltage is in- 
creased by the step-up ratio of the 
autotransformer, but is smaller than 
normal because no boost voltage is 
generated. With other circuits dis- 
connected from the suspect transform- 
er, the top part should work just as the 
test box did, as long as no internal 
shorts exist in the windings. See Fig. 
3B. The lower portion of the trans- 
former winding goes along for the 
ride—it contributes nothing but it 
does no harm. If a short exists any- 
where in the winding, the “Q” is low- 
ered and rf. is inhibited. If a defect 
in an associated circuit is improperly 
loading the transformer to prevent the 
development of r.f., this circuit will be 
localized when its connection to the 
transformer is made (Step 7) and r.f. 
is cut off. 

Try this simple little gadget. After 
you have used it two or three times, 
you will begin to feel that it is indis- 
pensable. i 


Fig. 3. (A) Connection of the test fly- 
back. (B) Re-insertion of 3 connections 
of the suspect flyback before auxiliary 
connections are restored, one at a time. 
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sharper, clearer pictures on 
1, 2 or 3 tv sets with 1 antenna 


NEW (Fed B-23 


TWO-SET BOOSTER 


ONLY $23.95 


From B-T comes the most important 
step forward in better TV reception 
for 1958—a broadband TV amplifier 
that boosts signal strength on all VHF 
channels 2-13 and operates 1 or 2 or 
3 TV sets with one antenna. No tuning 
is required. 

combines two functions in one 

A single B-23 — 


@ BOOSTS signal strength on 1 or 2 
or 3 TV sets —up to 6 db gain operat- 
ing two TV sets from one antenna. 


@ COUPLES 2 or 3 TV sets—using the 
present antenna. Outperforms non- 
powered couplers in any reception 
area by more than 2 to 1. 


check these B-23 features: 


@ Ideal for color — add a color TV set and 
keep present black-and-white set, use the 
same antenna — the result, sharper, clearer 
pictures on both sets. 

@ Low noise figure — designed to work with 
new VHF sets. 

@ Reduces interference. 

@ Easily installed at antenna terminals of 
set. Can be mounted out of sight at the rear 
of the receiver. 

@ Automatically amplifies channels 2-13. 
@ Ideal small TV system (motels, multiple 
dwellings, TV showrooms), 


FOR OPERATING 3 TO 8 TV SETS, USE 
THE B-T LABS DA8-B — MORE THAN 
10 DB GAIN ON ALL VHF CHANNELS. 
The DA8-B Distribution Amplifier is 
a broadband, all-channel unit that re- 
quires no tuning, impedance matching 
devices, pre-amps or other special fit- 
tings. Ideal for all small TV systems 
including garden apartments, motels, 
'V showrooms serving more than 3 
sets. Approved for color. only $94.50. 
The B-23, the DA8-B, and a host of 
other B-T quality engineered products 
to improve television reception,are avail- 
able at electronic parts distributors. 


For further information, use coupon. 
rao ee ee 
H BLONDER-TONGUE LABS., INC. 
9 Alling Street, Newark 2, New Jersey 
Please send me literature covering: 

() 8-T B-23 [) B-T TV Accessories 


Name. 


Address. 


RTN-3 
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REGULATED 
POWER SUPPLIES 


... Like New Condition 


A special purchase of a large 
quantity of Dressen-Barnes Reg- 
ulated Power Supplies Offered 
at a real savings of $ $ $ $ $. 


Model D3-500B ee P-gp Supply 

2 0-300 VDC, 0-5 

2 Bias Voltage 300 oD. fixed. 

2 6.3 VAC. @ 10 amps unreg. $390.00 
Model D5-300B Dual ae. Supply 

i 0-500 VDC. 0-300 


vars so ane 

t 300 m 

cba, sen 
$390.00 


Model 3-1.5 MB Reg. Supply 
0-300 VDC. @ 060-1500 m 
0-150 VDC. @ 5 ma. 

6.3 VAC. @ 10 amps unreg. 


@ 

“- D1- 1008 Dual Reg. Supply 

0-100 VDC. $ 

@ 0- 100 ma. 270.00 

“ee * 3-150B Reg. Supply 

0-300 VDC. @ 0-150 

: 0-150 neg. VDC. $ 

1 6.3 VAC. @ 6 amps unreg. 120.00 

Model D5-200C Dual Reg. Supply 

2 30-500 VDC. @ 0-200 ma. $ 

2 6.3 VAC. @ 10 amps unreg. 375.00 

Model 4-200X Sub Chassis Mtg. Supply 

1 400 VDC. @ 0-200 ma. $ 

1 6.3 VAC. @ 6 amps unreg. 80.00 

Model 3-150L Reg. Power Supply 

1 0-300 VDC. @ 0-150 ma. $ 

1 6.3 VAC. @ 6 amps unreg. 75.00 

Model 1.5-150X Sub Chassis Mtg. Supply 

1 150 VDC. @ 0-150 ma. 00 

1 6.3 VAC. @ 6 amps unreg. . 

Model — Sub Chassis Mtg. Supply 

1 28 

@ 0-5 amps unreg. $30.00 

Several other models in limited quantities 

APN4B Loran—New with mounts 

plugs, and new PE-206 Inverter. "$119. 50 each 

Kay Mega-Sweep Video Generator, 

Calib. Model—Excellent 

Electronic Research Assn. Model CC- 

200 Constant Current Generator. 150.00 each 

= Signal Generator Model 8- 

330 MC—Metal Case—Like New 175.00 each 

Hickok Universal Video Generator 

Model 650C—Like New -+» 150.00 each 

Hewlett-Packard Test Oscillator 

Model 650A—Excellent e . 250.00 each 

Hewlett-Packard Audio Oscillator 

a 205A—Excellent . 250.00 each 

5/U Frequency Meter 85-1000 
"me.—Excellent 300.00 each 

Dumont Type 342R ( athode- Ray Os- 
cillograph 50-400 cy.—Excellent 450.00 each 

Teletronic Lab. Model 101 Oscillo- 
graph—Excellent 4 150.00 each 

General Radio Vacuum Tube Fork 
1060 cy. Type 723A with power 
supply—New Condition 

General Radio Oscillator 500 me. 


Type 857A with power unit Type 
857A- P1—Like New 


PHOTOFLASH SPECIALS 


G. E. FT-524 Quartz Photoflash 
Tubes 3000 W. S.—New 

G. E. 80 mfd. @ 4000 V. Photoflash 
Capacitors 640 W. S.—New. 
Sprague 100 mfd. @ 4000. 
Photoflash pe enna 800 W. s. 
—New.... -+ 62.50 each 


F.O. B. Pasadena, California 


PHOTOCON SALES 
421 North Altadena Drive 
PASADENA, CALIFORNIA 

SYcamore 2-4131 RYan 1-6751 


75.00 each 


49.50 each 


Transistor Heat Sinks | 
(Continued from page 71) | 


It makes little difference if the 
power is applied steadily to the chassis 
or in jerks. The average power is the 
quantity that is important. The chassis 
will not get hotter than what would be 
expected from its average heat flow— 
averages over two or three minutes. 

This means in practice that the 
chassis will in fact be somewhat cooler 
than predicted using the peak power 
dissipation. We can use this fact to 
advantage and push the transistor a 
little harder without danger of burn- 
out. 

In many cases it is not easy to cal- 
culate the average power dissipation 
and this can be avoided by measuring 
the chassis temperature directly. This 
is most easily done with a thermo- 
couple or thermistor. 

It can also be measured with an 
ordinary thermometer provided care is 
taken to insure a good contact. Grease 
(such as is required for the mica 
washer) is helpful. Place a small heap 
of grease on the chassis near the tran- 
sistor and lay the bulb of the ther- 
mometer in it making sure it is touch- 
ing the chassis and surrounded by 
grease. Placing cotton or some other 
insulating material on top of the ther- 
mometer sometimes helps insure ac- 
curacy. 

Whether the chassis temperature is 
measured or computed using the av- 
erage power dissipation and the chas- 
sis thermal resistance by the formula: 
T.—T,.+6-P. it is now known. The 
junction temperature can be calculat- 
ed now from the formula (remember 
the electrical analogue if you don’t 
“see” this formula) 

T;=T-+P(60et6:) 

The electrical analogue can be ex- 
tended to include the thermal time 
constant of the chassis by merely add- 
ing a capacitor to the circuit. Fig. 5 
shows the new circuit, with J again 
corresponding to P, R- to 6, V; to T,, 
etc. The capacitor C is chosen to make 
the time constant CR. just equal to the 
thermal time constant of the chassis. 

Here the circuit is easy to analyze. 
If the current 7 is not steady, it has 
an average value. The voltage drop 
across R, will be steady, because of the 


it, and will be equal to the average 


age V, is just this steady voltage V. 
plus the two JR drops in the two re- 


Fig. 5. C represents chassis heat capacity. 


I—. 
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SPELLMAN HIGH VOLTAGE 
STEP-UP COILS 


EXPERIMENTERS ¢ ENGINEERS 
RESEARCH LABORATORIES 


for construction of 
RF type High Voltage 
DC POWER SUPPLIES 


Coilsare furnished 
with schematic di- 
agrams showing 
various circuits, 
regulated and un- 
regulated, of DC 
power supplies 
from5KVto90KV. 


All prices are Net 
SEND FOR COMPLETE CATALOG RT 
OF POWER SUPPLIES AND COILS 


3029 WEBSTER AVENUE 
N "s6O@7,WN. Y. 


ENGINEERING 


Home Study Courses 


Courses written by world authorities in all 
branches of engineering. Step-by-step in- 
structions using methods proved success- 
ful by thousands of our graduates. One 
hour each day in your spare time will start 
you off to higher pay, security, prestige. 
Check the course you are interested in and 
we will send you a complete outline of the 
course with a booklet describing the In- 
stitute and our advanced methods of 
teaching. Send to: 


CANADIAN INSTITUTE OF SCIENCE 
AND TECHNOLOSY ove. 


large value of the capacitor shunting | 


current multiplied by R.. The top volt- | 


Structurol 
Mechanical Eng. 
Industrial & 


Plastics 
oe oe ee ee ee ee ee ee ee 


Canadians: Send to Canadian institute of 
Science & Technology Limited, #674 Garden ff 
Bidg., 263 Adelaide West, Toronto, Ontario. i 
ee ee ee 
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sistors R,. and R;. This is just the re- 
sult we found a minute ago, if we 
think back to the thermal situation. 

A question that may be raised is, 
“Since the capacitor shunting R. is due 
to the heat capacity of the chassis, and 
since the transistor mounting base 
must have some heat capacity itself, 
shouldn’t there be a capacitor shunting 
R.?” Yes, there should be. Its value 
should make the upper time constant 
equal to the so-called “junction time 
constant,” which for modern transis- 
tors is a few milliseconds. 

However, relying on this capacitor 
to smooth out the junction tempera- 
ture is risky, for even moderate audio 
frequencies last long enough so that 
the capacitor is not too effective. 

The resistor representing the mica 
washer should also have a capacitor 
shunting it, but this value will be very 
small. 

When making an experimental cir- 
cuit, it is often wise to use a very large 
heat sink and keep the peak power 
dissipation below the limit calculated 
from the data here. However, when 
the circuit is built up in final form, 
such a large heat sink is often unnec- 
essary. By using the fact that the 
chassis heat capacity smooths out the 
short-term fluctuations in chassis tem- 
perature, you can get by in practical 
cases with a somewhat smaller chassis, 
and still be safe. 

To account for unexpected condi- 
tions it is wise to plan to stay below 
the power rating you compute. Leave 
as big a “safety factor,” or “factor of 
ignorance” as you feel will account for 
unexpectedly high ambient tempera- 
tures, current and voltage surges, etc. 
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CRYSTAL CARTRIDGE TEST 
By PAUL MITNAUL 


ERE is a quick and simple way to test 
erystal cartridges and, at the same 
time, put to good use some of those dust- 
ladened capacitor checkers which are to 
be found in many service shops. 

Set the range switch of the checker to 
the 10-5000 sufd. scale. Next discon- 
nect the leads from the crystal cartridge. 
It is not necessary to remove the car- 
tridge from the tone arm unless the 
leads are soldered directly onto the car- 
tridge as in the old type of record 
changers. 

Next clip the test leads of the ca- 
pacitor checker onto the terminals of 
the crystal and adjust the checker for 
a balanced condition as indicated by 
widest deflection angle of the eye or 
whatever other device is used to indicate 
a balanced circuit. In other words, go 
through the same procedure as for test- 
ing a paper capacitor. 

Now the needle should be plucked 
gently with the finger. If the crystal is 
good, the eye’s shadow will flicker vio- 
lently due to the generated voltage and 
the change of capacitance in the crystal, 
eausing the unbalance in the bridge 
circuit. On the other hand, if the crys- 
tal is defective, little or no variation will 
be noticed. 

Crystal mikes may also be tested by 
this method by speaking into the mike 
or thumping with the finger and noting 
the resultant eye movement. 


March, 1958 


—_ 


| RADIO ¢ TELEVISION ¢ INDUSTRIAL ELECTRONICS 


TRAINING IS 
THE KIND THAT 


Really Pays Of! 


.-- and it costs only a fraction 
of what you might expect to pay! 


FIX ANY RADIO OR TV SET EVER 


MADE...easier. 


Backed by the how-to-do-it 
methods so clearly explained in 
this one big 822-page book, you'll 
be prepared for fast, accurate 
service on any radio or television 
receiver ever made. 


Radio & Television 
SHOOTING AND REPAIR by 
Ghirardi & Johnson is far and 
away the world’s most modern, 
easily understood guide. Step by 
step, it takes you through each 
service procedure .. . from locat- 
ing troubles with less testing to 
repairing them promptly by fully- 
approved professional methods .. . 
the kind that enable you to handle 
tough jobs as slick as you now do 
the easy ones. 


Best of all. the cost is only $7.50 
(or see money-saving combination 
offer in coupon). 


COMPLETE SERVICE TRAINING 


For beginners, this giant book 
is a complete training course. For 


TROUBLE- 
EP 


..better...faster 


experienced servicemen it is the 
ideal way to develop better meth- 
ods and to find fast answers to 
tough jobs. 

Here are just a few of the sub- 
jects covered: Components and 
Their Troubles; Basic Trouble- 
shooting Methods; “Static” and 
“Dynamic” Testing; Practical 
Troubleshooting Tips and Ideas; 
AC/DC, 3-way Portable and Bat- 
tery Set Troubleshooting Prob- 
lems; Servicing Communications 
Receivers; a Complete Guide to 
Television Service; AM, FM, and 
TV Realignment Made Easy: Re- 
sistor, Capacitor, Inductor and 
Transformer Problems; Servicing 
Tuning, Selector and Switching 
Mechanisms; Loudspeakers; Serv- 
icing Recorders and Record-play- 
ing Equipment ... and dozens 
more! 417 illustrations. Read 
TROUBLESHOOTING AND RE- 
PAIR for i0 days AT OUR RISK! 


Make your training 
library complete! Get 
both big books for 
only $13.00. (You 
save $1.25) 


LEARN BASIC CIRCUITS FULLY...and \ 
watch service “headaches” disappear 


It’s amazing how much easier and 
faster you can repair radios, television 
sets and even industrial electronic 
equipment when you know all about cir- 
cuits and what makes each one “tick.” 

You locate troubles in a jiffy because 
a what to look for and where to 


You make repairs lots faster, better 
and more profitably! 


Actually, there are only a compara- 


tively few BASIC circuits in modern 
equipment. Radio & Television RE- 
CEIVER CIRCUITRY AND OPERA- 
TION by Ghirardi and Johnson gives 
you a complete understanding of these 
as well as their variations. It teaches 
you to recognize them .. . to under- 


FREE EXAMINATION... easy terms 


§ (5 Radio & TV TROUBLE 


stand their peculiarities and likely 
“troublespots” ... and shows how 
te eliminate useless testing and 
guesswork in making repairs. 


A COMPLETE GUIDE TO 
RADIO-TV CIRCUITS 


Throughout, this 669-page book 
with its 417 clear illustrations gives 
you the kind of above-average pro- 
fessional training that fits you for 
the better, big pay jobs in either servic- 
ing or genera! electronics. 

Covers all circuits in modern TV and 
radio receivers, amplifiers, phono-pick- 
ups, record players, etc. 

Price only $6.75 ...or see money- 
saving offer in coupon. Examine it 10 
days at our risk! 


Dept. RN-38, RINEHART & CO., INC. 
232 Madison Ave., New York 16, N. Y¥. 


Send books indicated for FREE EXAMINATION. in I 
10 days, I will either remit price indicated plus postage 


or return books pustpaid and owe you nothing. 


SHOOTING AND RE- 
PAIR (Price $7.50) 


r— Radio & TV ciRcul- § 
|_| TRY AND OPERATION 
(Price $6.75) 


Cl COMBINATION OFFER .. . Both books 


$13.00 (Regular 


only 
you save $1.25) 


price 


separately 


| 


These books explain 
SERVICE PROCEDURES 


so you can really 
understand them! 


Almost 1300 pages and over 800 pic- 
tures and diagrams in these two new 
books explain things so clearly it's next 
to impossible for you to go wrong. 


(plus 


q $14.25... 
1 (Combination offer is payable at rate of $4 
postage) after 10 days if you decide to keep books, 
and $3 a month thereafter until $13 has been paid.) 


City, Zone, State 

OUTSIDE U.S.A. . . $8.00 for TROUBLESHOOTING @ REPAIR: 
$7.25 for CIRCUITRY & OPERATION ; $14.00 for both books; 
Cash with order, but money refunded if you return books in 10 days. 


A 
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Look for these 


Tarzian 
“et it-Paks 


AT YOUR 
DISTRIBUTORS 


- 


CONVERSION KITS 
FOR TELEVISION 


At no extra cost, provide your 
customers with the best television 
picture their set can deliver. Re- 
place weak selenium rectifiers 
with Tarzian silicon rectifiers. A 
complete kit, with instructions, is 
supplied. Constant output volt- 
age maintains full size picture 
throughout the full life of the rec- 
tifier. Replaces all selenium rec- 
tifiers rated 200 to 500 ma and 
130 volts. 


REPLACEMENT KITS 
FOR RADIO 


A low cost silicon rectifier that 
will fit into any small size receiv- 
er yet deliver enough power for 
the largest console sets. A variety 
of mounting methods is provided 
by adaptors included with the kit. 
The Tarzian M-150 replaces all 
seleniums rated 150 ma or less. 


Why stock over 12 types of bulky selenium 
rectifiers when two types of silicons will 
handle almost all of your replacements. 

Buy them by the kit or by the carton. 


Be sure to send for Service Notes #1 and 
#4 that completely describe Tarzian Sili- 
cons for replacement use. 


Rectifier Division 
rk es DEPT. N-1 
; 415 N. COLLEGE AVE. 
RP ALoL ARES BLOOMINGTON, IND. 
te Canada: 700 Weston Rd., Toronto 9, Tel. Rogers 2-7535 
Export: Ad Auriema, inc., New York City 
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Service 
Industry 


SSOCIATION member: have you 

sent in yet, on behalf of your group, 
a filled-in copy of the coupon below? 
It takes only a few minutes of your 
time, and it can be pasted on a postal 
card. It will help your association in 
two ways: it will directly publicize 
your group’s activities, and it will as- 
sist you indirectly by giving you a pic- 
ture of how other groups function. 

The editors of service-association 
house organs have been steadily in- 
creasing their use of copy that encour- 
ages association members to examine 
critically ‘their own _business-oper- 
ating and customer-relations practices. 
While they continue to throw the 
white light of publicity on industry 
practices and developments that, in 
their opinions, are not in the best 
interests of the independent service 
industry, there is a noticeable accept- 
ance of the fact that some of the bad 
publicity TV service has received has 
been due to the bad business practices 
and poor customer-relations efforts on 
the part of many full-time, legitimate 
service dealers. 

In a recent issue of “The Raster,” 
the official publication of the Elec- 
tronic Service Council of the Ozarks, 


1 Park Avenue 
New York 16, New York 


“Why the slow pay on the part of 
the shop owner? Well, we can’t give 
the answers, or at least not all of 
them, but we believe we can put our 
finger on a few weak spots. First and 
foremost, we believe that some shop 
owners do not have the proper attitude 
toward the paying of their accounts. 
They assume that the distributor is 
made of money and more able to wait 
than the shop owner. This just isn't 
so! The distributor is caught in a 
giant squeeze, especially the legitimate 
one, who must nearly always wait for 
his money, coupled with the fact that 
the shop owner in general is rather 
disloyal when he owes money to a 
distributor. Quite often, when a shop 
owner gets in debt to a distributor, 
he will spend his cash with someone 
who will give him a slightly larger 
discount. There is always some dis- 
tributor who will come along and 
give a longer discount if you pay cash 
but beware when you need merchan- 
dise replaced or other services that 
only the legitimate distributor will 
render! 

“If you are in debt to a distributor, 
you are morally obligated to spend 
your cash with that distributor, much 


We want to tell you more about our association. Please send us your questionnaire. 


Editor Wayne Lemons covered an im- 
portant but touchy subject in an 
editorial titled, “Why Can’t Tech- 
nicians Pay Their Bills?” “Maybe the 
question should be,” wrote Editor 
Lemons, “Why won’t technicians pay 
their bills?” 

“One of the things we hear regularly 
from distributors, is the number of 
slow accounts in their files. It’s no 
secret that a great number of shop 
owners do not discount their bills by 
paying their accounts on time. This 
is a rather sad situation, not only 
from the standpoint of the distributor 
who needs the money to pay bills of 
his own, but also to the shop owner 
who could save himself enough in just 
one year to take an expense-paid vaca- 
tion. 


more so than if your account is paid 
up! 

“Another fault that many shop 
owners fall into is that of not paying 
themselves a salary and then living 
on that salary. They carry all their 
money in the pocket and dish it out 
to the first creditor, or to the wife for 
something new, or for one thing or 
another, forgetting completely their 
obligation to the parts distributor. 
Every shop owner should pay himself 
a salary and have at least a simple 
bookkeeping system that will tell him 
when he is losing money, either by not 
charging enough or by having too 
many charge accounts, or whatever 
the cause may be. 

“Shop owners must learn to make 
money selling, rather than by trying 
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BC-645 XMTR RECEIVER 
15 Tubes 435 To 500 MC 


Can be modified for 2-way 
communication, voice or 
code, on ham band 420-450 
me. citizens radio 460-470 
me, fixed and mobile 450- 
460 me. television experi- 
mental 470-500 me. a8 
aRAND (tubes alone wort 
_ 1FT, 
—6F6, 2—955 and 1—WE316A. Now covers 460 
to 496 mc. Brand new BC-645 with tubes, 50 
power supply in factory carton. Ship- $2 9.5 
s 


PE-101C DYNAMOTOR for BC-645, has 9.50 
imput (easy to convert for 6V Battery 


SHOCK or above 
CONVERSION BOOKLET. 
most useful surplus rigs 


4 SCR-274 COMMAND EQUIPMENT 
ALL COMPLETE WITH 1 TUBES Excellent Brand 


escription NEW 
BC-453 Receiver 190-550 KC.. 18 


BC-450 3- ——_s Control Bor. 
BC-451 Transmitter Control Box 
BC-696 Xmtr 3-4 Me (ie new) 
——- oe SsmitTTer—<« 
1 tubes and crystal. 
se-sse TRANSMITTER—5.3 to 7 Mee Complete with 
crystal. 


all tubes and J 


NEW 
8C-459 TRANSMITTER—7-9.1 Mc. complete with sil 
tubes ae crystal. 


1.95 


NEW 
anes /¥-i8 TRANSMITTER—3 to 4 Mc. BRAND 


a 
i 
4 
| 
y 
a 
B snan 
| a complete with all tubes & $8.88 
1 
| 
| 
| 
i 
i 
: 


110 VOLT AC POWER SUPPLY KIT 


For All 274-N and ARC-5 Receivers 
bied quickly and easily, no gre 
Plugs into the rear of any mode 
er and Settvers 24 volts as well as “Be 
age Complete kit parts 1 
case, instructions 
Factory wired, 


SPLINED TUNING KNOB for 274-N and ARC-5 
RECEIVERS. Fits BC-453, BC-454 and others. 49c 


“r-rcrrrrtfrtririrereys$sfrtre. 


LORAN APN-4 
FINE QUALITY 
NAVIGATIONAL senor pl 
Determine exact geographic position of your boa 
oe... er and receiver complete with ali tabes 
meceiven non Px, BuAND NEW cats $48.49 


-omplete hit Accessories for n rT. 
Set of Plugs, Visor for tnatensor, ~g B.. *- $49 50 
Manual, ALL BRAND NEW . . 


NEW VALUES—JUST ARRIVED! 


BC-348 SUPERHET RECEIVER. Locally 
controlled 8-tube 6-band receiver for air- 
craft, communications type, for voice, 
tone and CW. 200 to 500 Ke and 1.5 to 
18 Mec. For operation on 24 V DC with 
self-contained dynamotor. Complete with 
tubes. 

nN on. oc ok Cae bs 
AN/ARN-7 AIRCRAFT NAVIGATIONAL 
INSTRUMENT. Superhet radio 87.25 
Range 100 Ke to 1750 Ke in $87.25 

4 bands. Exc. used........ bd 
AN/ARN-6 RADIO COMPASS EQUIP- 
MENT. Frequency 100 to 1750 Ke in 4 
bands. 24 V DC operation. 

Exc. used. 7 DC operation. $188.50 
BRAND NEW...............$225.00 
BC-733 VHF 10-TUBE AIRCRAFT RE- 
CEIVER. 6-channel xtal control. Freq. 
108.3 to 110.3 Mc. Dual filter range. 
Easily converted for tracking Sput- 


Dy 
BRAND NEW.................$5.95 


AN/APN-9 LORAN SYSTEM, used in 
ships and aircraft. Determines position 
by radio signals from known xmitters. 
Accurate to — 1% of distance. Com- 
plete with tubes and xtal. 

Exc. a. $196.68 
AN/APR-4 RECEIVER only. 38 to 4000 
Mc in 5 tuning unit ranges. High pre- 
cision laboratory instrument used to 
monitor or indicate frequency of any 
signals within its range. Includes wide 
and narrow band IF strip selected from 
panel. Outputs provided for attachments 
to pulse analyzer, panadapter, etc. Input 
115 V 60 cy. 

BRAND NEW............. bd 
aes Sp ake wes TRANSMITTER AL- 
TIMETER. Complete with all 

tubes. Exc. used......... $49.50 
AN/ARN-SA AIRCRAFT RECEIVER. 11 
tube superhet, 3-crystal control UHF for 
static-free reception. 

Exc. used with tubes....... be 
1-152 AM 

INDICATOR. i $29.50 


BC -603 FM RECEIVER, 10-channel push button 
tuning or continuous tuning, 20-28 Me. Complete 
with speaker, tubes, 
Ps gre Supply. Exe 

683 same as above except 27 to °$ 
63 le 24.95 


RADIO RECEIVER NAVY TYPE RAY-3 
Mode! AN-PRGN is for 14V DC operation 
These receivers are supplied complete with built-in 
dynamotor, 11 tubes. Weston output meter on front 
panel, as well as coax antenna and ut connec- 

tion, phono jack. on-off switch. 
WHILE THEY LAST Our Price . 5 


SPECIAL Soa ; 
SCR-522 2-METER RIG! 


‘Ferite buy! VHF memitter-receiver, 100-156 

Mc. 4 channels Xtal controlled. Amplitude mod- 

ened voice. They're going fast! Excellent con- 

scr. S22 Transmitter-Receiver, complete with al! 
top rack case. 


18 tubes, 
COMBINATION . . Special 33.33 


jeceiver only, with all ¢ 7 
Transmitter on. with all tubes. 
es for above availabie. 


DYNAMOTOR VALUES! 


1 gD-17¢ DYNAMOTOR, i=, 3° .¥,.DCI 
Biooov pc @ .35 A. With Filter. Like New! §j 


Sirol teetieetieineietaeedetaietatiel 
R 


‘DYNAMIC HANDMIKE, with “Press-to-talk” Switch, 
cord and plug——BRAND NEW, only $2.95 
DYNAMIC HANDMIKE, aircraft, made by Telephonics 
Corp. Press-to-talk switch, BRAND NEW. .$4.9S 


DYNAMIC HEADPHONES, 600-ohm impedance, with 
large earphone cushions, cord and phone 
BRAND NEW, special. . 


HI-LO IMPEDANCE MATCHING TRANSFORMER 
headphones. 600 ohms to 8000 ohms. With plug 
and jack, Instructions included. BRAND NEW 


Hi-Fi DYNAMIC HEADSET with Cushions 


es ae parry CPS. No Distortion. $1. $5 


IMPEDANCE MATCHING Plug-in Transformer, @7 
2000 to 600 ohms. ‘ c 
ee oe oe oe ae oe oy 


1M MICROPHONES Excettent BRAND f 


Description 


y_Type 
meat HEADPHONES 


Description 
boat 23 High Impedance. 
us- 24 Low Impedance 
y Low Imp. (featherwt.) . 
eieu High Imp. (2 units) . 
.— -B307A Cords, with — ‘plug 
and JK26 Jack. ° 


For any come 
SCHEMATIC DIAGRAMS‘*",.*" page. each .50¢ 
Please ude order—' 0. 
Soe handling & Eharoe on all orae’s Soe ai 
ur Warehouse, N.Y.C. 


-S FULTE 
BC-442 ANTENNA RELAY 


ba ae > Value! Consists of % amp 
RF Ammeter (antenna current in- 

| 0-10 scale. Transmitter-Re- 

ceiver Switching relay, in aluminum 

case with associated compo- 

nents. BRAND NEW 


Telephone: CO 7-4605 
51 Vesey St., New York 7, N. Y. 


sy & C& Radio Supply Co. 


ARC-5/R28 RECEIVER 


2-meter Superhet, 100 to ame Me in 


=w 
110 V AC Power Supply Kit for 
above $9.75 
ARC-5/T-23 TRANSMITTER 
100-150 Me Includes 2—832A, 2—1625 $19. 95 
Tubes. BRAND NEW 
P Limited quantity ARC-5/T23 xmitters. 
eae RAND NEW, less tubes $7.95 
Excellent Used. 


ARC-5 MARINE RECEIVER-TRANSMITTER 
N: Type Comm. Rece : 
Me BRAND NEW with gy in $16.95 
Me" BRAND ‘NEW Seer 23-6 


BRAND with 4 and | $12.45 


MN26Y BENDIX DIRECTION FINDER 
150-325 Ke; 325-695 Ke; 3.4-7 Mc. 

with tubes, motor. 

BRAND NEW 


3 oe oe ee ee ee ee a a ae a ee ee oe 


i BENDIX DIRECTION FINDER 1 


§ For commercial navigation on boats and planes. y 
Complete installation co 


mprises: 
— - Receiver, used, with $16.50 % 


MN-26-C With 12 Tubes, BRAND NEW $24.95 §j 
N-20-E Rotatable Loop 4.28 


ASB-5 "SCOPE INDICATOR 
NEW, including 


Aircraft RADAR equip- 
ment. Easily converted 
for ~ may 


VAL 
dll $15.95 


ARB NAVY RECEIVER-TRANSMITTER 


Receiver 4 band 195-9050 Ke. Bene 3000-9050 
Ke and 2300-4200 Ke 28 =V tor. $88 50 
ALL BRAND NEW, complete . . bd 


' 
NAVY “HANDY- TALKY™ TRANSCEIVER 
r" communication by voice MCW = 30 
tal | ae ‘transmitter To. 58 Me ae 
iver. escopic Antenna, Press-to- k 
Switeh. Overall 15%” “x258" diam. Our low 
price, each . 


27 to 38.9 Mc F.M. Two preselected ell 
crystal controlled. 5 to 10 watts. Com- 

plete with speaker, tubes. Excellent Used s 
POWER SUPPLY for above, 117 V 60 Cycles m, 
Excellent used $16.95 
Vibrator Suppl = esses: 9. 


R 
Aluminum Case for oa Sin ae. >. $3.90 


O¢ for inj 
inal 1000 Ke +3 & BC271, BRAND NEW $8.4 
Crystal calibrated modulated. Heterodyne. 125 Ke to 
eng 3 t.~ With Calibration book. 49.50 


GOLD PLATED SPECIAL! 
TS-1/ARR-1 TEST OSCILLATOR 
wo 5 


NEW Cathode ; Ray Tubes NEW! 


3 Amp. Hour. BRAND NEW. 35," 
1-13/16" x 23%”. Uses Standard Lay 
trolyte Only tJ 
2 VOLT BATTERY “PACKAGE” 
1—2V. i. Hr. Willard 


1—2V. 7 prong Synchronous 
Plug-in Vibrator . . 

1—Quart Bottle Electrolyte 
(for 2 cells)....-++- 

ALL BRAND NEW! 
Combination Price. 
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get the straight facts 
on current model 


TAPE RECORDERS 


RECORDER 
MANUAL” 


VOL. 1 


Looking for unbiased facts 
about various makes of tape recorders? 
This is the book that shows you the 
“inside story’ —nosales pitches — just 
down-to-earth descriptions and illustra- 
tions of all mechanical and electrical 
features and how they work. 

Sams “Tape Recorder Manual”, Vol. 
1, covers tape recorders and players 
produced in 1956 and 1957 by the fol- 
lowing manufacturers: Ampex, Bell- 
Sound, Columbia Records, Ekotape, 
Ellamac, Magnecord, Silvertone, V-M 
and Wilcox-Gay. 

Presents complete authoritative data 
on each model: exclusive “exploded” 
views of all mechanical parts; details of 
each adjustment and control; complete 
operating instructions; photographs of 
all external and internal parts; com- 
plete wiring diagrams and replacement 
parts lists. Includes tips on how to avoid 
and cure troubles such as wow, flutter, 
failure to erase and others. Shows you 
how to disassemble and assemble each 
recorder and how to check for source 
of trouble. A valuable book for every- 
one interested in tape recorder design, 
operation and servicing. 148 pages; 814 
x 11”; profusely illustrated. , 


= = 


SEE THIS AUTHORITATIVE BOOK 
AT YOUR SAMS DISTRIBUTOR OR 
MAIL COUPON TO HOWARD W. SAMS 


FREE TRIAL COUPON 


Howard W. Sams & Co., inc., Dept. 1-CC8 

2201 E. 46th Street, Indianapolis 5, Ing. 

Send me Soms “Tape Recorder Manual” Vol. |, ‘for 
10 days FREE exominction. in 10 days | will pay for 
the book, plus small delivery cost, or return postpaid. 
We poy delivery costs if you remit with this coupon, 
some return privilege. 


(outside v $. A priced s slighty h higher 
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to save a few pennies buying from dis- 
tributors who would be glad to sell the 
serviceman down the river for a few 
dollars. 

“Finally, let us say, we have a moral 
obligation to pay our bills and to pay 
them as promptly as possible. If we 
cannot pay our bills for one reason or 
another, then we should borrow the 
money and pay the distributor. By 
any stretch of imagination, we cannot 
construe that a parts distributor is 
also a finance company.” 

In a similar vein, Gilbert -P. Clark, 
editor of the “New England Service 
News,” recently covered the subject 
of service-dealer loyalty to fair-dealing 
parts jobbers in a guest editorial in 
“The Hoosier Test Probe.” 

Under the caption, “A Buck Is a 
Buck,” Editor Clark opened his edi- 
torial with the quote of a remark 
familiar to all distributor salesmen, 
“T’d like to buy from you, but I get 
an extra 10 off on tubes from the ‘We 
Sell to Anyone Supply Company.’”’ 

“The legitimate parts distributors 
would like to know,” Clark continued, 
“who is going to subsidize their busi- 
nesses if they sell you at their cost 
and keep the doors closed to retail 
trade, part timer, and the hi-fi-do-it- 
yourself traffic. How is the jobber 
going to stay clean if you don’t sup- 
port him? 

“‘T figured it out,’ you might say, 
‘I can save $360.00 a year on tubes by 
taking the extra ten per-cent. After 
all, a buck is a buck.’ 

“Let’s stop and analyze that $360.00 
to see what you have really gained. 


But first, let’s examine the source of | 


income for a typical ‘We Sell to Any- 
one’ jobber: Industrial sales—50%; 
Service Dealers (You)—20%; Part- 
timers, etc.—30%. 


“For the service-replacement mar- | 
ket, you represent 40% of his business | 


and your customers represent 60%. 
To this distributor, your business is 


less profitable than the over-the- | 
counter trade in two respects. First of | 


all, he gets top mark-up from this 
retail trade, and secondly, it is a cash 


sale; no billing, no waiting 60 to 90 
days for payment, and no salesman’s | 


commission. 


“Without any exaggeration, he | 


makes 3 times as much profit on your 


customers’ business as he does on your | 


business. 


“Now let’s get back to that $360.00 | 
that you thought you saved last year. | 
Assume that the $360.00 saving was on | 
the purchase of about 300 tubes per | 


month, or 3600 for the year. Your total 
profit from the sale of those tubes, 
including the $360.00, was approxi- 


mately $4000.00. Had you paid the | 


normal discount prices, your profit 
would have been about $3600.00. But 
wait! For every four tubes you buy 
(from the We Sell to Anyone Jobbers) 
your customers buy six over the 
counter! 

“Had you kept just one out of those 
six sales, you would be ahead by the 
amazing figure of 900 tube sales, or 
almost three times the profit you were 


ee et 8 8 8 | 


| NEW! IMPROVED! 
,  SENCORE |} 


TRANSISTOR i 
CHECKER 


| * Transistors 

for opens, shorts, 
leakage ond cur- 
rent 

Jf civdes new 
goin test on 
power, transistors. 

I * Crystal Diodes 
checks forword to reverse 
current ratio on all 
diodes. 

* Selenium Rectifiers F 

B checks forward ond re- 

Bj verse currents. 


Controls cre accurately 

set for each transistor Ne 

by referring to replaceable set-up chert on rear. 
é Test leads or socket provides for fost hook-up. t 
g See your parts distributor. i 


i_@ “'s SERVICE 


— INSTRUMENTS CORP. i 
= 171 OFFICIAL RD., ADDISON, a 


Cut out this ad now for further information 


.... Always —, 
wm “seers 
-..- Columbia 


PORTERS—IMPORTERS 
pansies eroavess ever p—- le \ ee ~ over! 
Our goods meet or excee: Overseas 
as sty TELL US Your” NEcDs. ‘Fooay' 

ARC-1 ARC-27 12 
ARC-5° ART- - Be. 348 
ARC-9 ARN-6 BC-610 


- -375 
BC-683 RECEIV 


10 tubes. Continuous and 


circ ain Like new “$14. 9s 
acce son! GS: 12 V. DYN $3.95. 24 

DYN. 31.295. 

BC-603 RECEIVER. Same as above except 

aa is a0- 28.5 MC. eo new and new 


Crystal control on 2 pre-selected chan- 
nels. 5 to 10 W. input. Complete with 
14 ee meter ‘and ere 

orig. box 


8 
30 W. input 20-28 MC ——— con- 
trolle 10 pre-set channels wer re- 
cores 625 V. @ 225 MA a 12 vpc. 
NEW, less tubes & inp. trans 
Same — ABOVE, but complete. 
Us 2nd. 


200 12.500 KC with proper tuning unit. 
AM phone 100 W. CW. Built-in VFO 
and modulator. Complete with one 3000- 
4500 KC tuning unit. Like ne sss . 
NOTE: Tell us your needs for accessories for 
above. 


HEADSET ROUND-UP SPECIALS! 
1) Ht IMP. Cloth band and rubber cord. Com 
plete —_ phone plug. Mts. by Tetepho- 
nica $2.9 
” 


1! Fi. “300 ohm. binaural, " Qual-channel 
New —< head band. cloth cords. 
phone plu 10.95 

| Ft. Single * channel, 300, ohm imp 
uaae freq. response. Mfg. by Poses 


ont oy Rit Tigers. a yett te” 
iS sui 
Minimum ORDER $3.00. te pier 


TLECTRONICS 


€, be7 4 W. WASHINGTON BLVD. 
Co enee LOS ANGELES 18, CALIFORNIA 


RADIO & TV NEWS 


so proud to cut from the ‘hand that 
supplies you.’ 

“While we are being quite liberal 
with the specific application of these 
figures, the totals are the important 
consideration, and sadly, they are pain- 
fully accurate. 

“Yes, no matter how you slice it, a 
buck is still a buck—but why slice 
2 ge 

In an article in the “Long Island 
Guild News” titled “Does Your Shop 
Pay for Itself?”, Robert A. Larsen 
urges service dealers to add product 
sales to their service activities in order 
to survive. He pointed out that the 
cost of maintaining the shop in a busi- 
ness location is expensive. A large part 
of this expense he contends, can be re- 
captured through store sales of new 
products. 

“Remember,” Mr. Larsen concluded, 
“the television service business is one 
of the most competitive and least re- 
warding businesses today. If a shop is 
to succeed, the owner must use im- 
agination and business acumen. Within 
the next few years many shops will go 
out of business, only the fittest will 
survive. If you use every means of 
making your shop a well run and 
profitable venture you will probably 
stay in business.” 

And A. N. Archie, editor of the 
“MTTTA News,” is deeply perturbed 
over the wide range of tube filament 
voltages in the new series filament 
sets. In a recent editorial, he said: 

“Is the independent service shop 
working for the TV manufacturers, 
the tube manufacturers, or trying to 
make a living for himself and his em- 
ployees ? 

“It seems that all of the new TV 
sets have a new line-up of tubes by 
each set manufacturer. We have been 
plagued by a rash of two, three, four, 
five, eight, nine, ten, seventeen, eight- 
een, and nineteen volt tubes at an 
average list price of $3.50. 

“All of these tubes are used in the 
series filament sets and require the in- 
dependent service shop to invest quite 
a lot of money for tubes that cannot 
be sold for at least ninety days, at a 
profit, since the set manufacturer 
gives that guarantee. Why should we 
be required to invest this money, when 
all of these tubes are duplicates of 
older tubes, with different filament 
and current ratings only? Why can’t 
the set manufacturers get together 
and at least use the same type tubes? 

“We have enough trouble with their 
printed circuits and their idea of try- 
ing to cram as many parts as possible 
into the smallest possible space with- 
out this extra investment. 

“I may be wrong about this; what 
do you think?” 

President Solomon Sagall of Tele- 
globe Pay-TV told an industry group 
that his company’s system does not 
threaten independent service. The nor- 
mally transmitted Teleglobe picture 
would be received conventionally on 
home sets. Available only through a 
direct-wire network, sound would be 
fed to a speaker that is independent of 
the set. 
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WE TRADE HIGHER! 


THE 
“DREAM” 


RECEIVER 


it’s EASY TO DO 


1. Just tell us whot foctory-built 
geor (made since 1945) you hove 
to trode, ond whet new gear you 
wish to purchase. You'll get our 
top dollor quote by return mail, 


AT A 
REALISTIC 


PRICE 


NC 300 ...... $399.00 
Speaker ........19.95 


$199.95 
NC 188 


Speaker 


BUSINESS WITH WALTER ASHE! 


2. When the dea! is mode, you ship your equipment to 
us by prepcid express or, if express is not available, 
by prepoid truck. We check it at once and, in most 
cases, your new gear is on its way to you within 24 
hours after we receive your trade-in. 


HEY! LOOK! 


HOW ABOUT THIS? 


SEND FOR OUR 
BIG FREE 1958 
CATALOG 


144 PAGES 
THE 
“TREASURE CHEST” 
OF VALUES 


WRITE FOR FULL DETAILS ABOUT OUR TIME PAYMENT PLAN 


All prices f. o. b. St. Lovis 


Malte: Mb 
RADIO CO. 
1125 PINE ST. « ST. LOUIS 1, MO. 


ee ee ee ee ee ee ee eee ee ee ee ee ee 
WALTER ASHE RADIO COMP 
Vash tate ne OUR 36TH YEAR: 


] Rush "Surprise" Trode-in Offer on my 


show make and mode! number of new equipment desired) 
] Send new FREE 1958 Wolter Ashe cotolog 
Nome 
Address 
City Zone Stote 
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STAN-BURN 


CATHODE RAY TUBE SPECIALS 
ONE YEAR GUARANTEE 
saa _.17LPa . $18.00 


ou 
eo: 
68 
° 
<n 
ww 
e 


S8SSusa: ae: oi 
j * 


yepppenyaesy 
seeesnaussssseas 


Beee bees: 88 
Suvsreseusuyete 
Bo8Rassanssas 


Nuwnnuwe: 


we 
° 
w 
9 


20.50 


Sse 
ga 
x 
38 
33° 


P4 2 S50. 
*ALUMINIZED_INQU IRE FOR ANY TU 


475 


SUBJECT TO CHANGE WITHOUT NOT 


HI-Fi COMPONENTS ¢ 


oy at — 
fow, tow 


NOW YOU CAN HAVE 
UALITY HIGH FIDELITY 
THE low STAN-BURN PRICE 

superb HI-FI 

MARK Vill 

the DeWaid 

with a fr " 

tortion less than 14/2 % at full 
s 


rated output. Included also in this ex 
the Collaro 


iH 


either 


5 measures 
x 23” high, footed base included. Compieting 
stem is the new STAN- a SELECTRONIC 

performance 


EQFte 
it 


HI-FI DIAMOND | NEEDLES—1 Yi Yr. Guor. 
Diamond needies record needie noise 
thus —- ‘Foil “‘bequeawy response ted Une os 
ties of you for a longer period of t 
NGLE DI te 


| RECORD CHANGERS 

| COLLARO RC-456 4 speed changer. . 
be RC-88 4 speed —-- 

| GARRA @ 8C-6 ° base ee - 5 clotn 

mounting wi in 

FREE so. staio serrate S 
VM 4 SPEED Hi-Fi CHANGER—Model 1210 | 

| with Ronette or Astatic flip-o 

ee l 

| MONARCH Model UA8U 4 SPEED AUTO. 
INTERMIX CHANGER less crystal 

| cartridge 

| RONETTE (phono fluid) cartridge fiip-over 
type $2.98 
SONOTONE cartridge, flip-over $2.98 


| WOOD MOUNTING BASE for V.M. or 
Monarch 

| MOUNTING BOARD unfinished for V.M. 

| or Monarch $1 


| NEW GENERAL ELECTRIC HI-FI VARIABLE 
DGE. R dis 


| tinued RPXOSO type. Full range reproduction 

| 20-20, 000 aa ool gram tracking force 

| for minimum record and stylus wear. | 
4G050—Dual Sapphire needles 

| 4G052—Diamond, Sapphire needles. . 


§f We stock the following cnnutastuvere 
ef nny line of kits—see Adverti 
reference pages. 
“quaasty 
~~ 
MMES 


ARKA 
All domestic orders neu = shi 
your list. Order by Mfr. and 


$20 WORTH OF ELECTRONIC PARTS IN GRASB-BAG 

consisting : Porcelain —— coils, speaker, trans 

resis. cond. ONLY .$1.98 (plus SO¢ SO¢ postage) 

you NAME, iT—WE HAVE iT It 
Complete tine of T.V 
| transf. LU 

mum of 

isfied 

STAN-BURN GIVES THE BSEST possieve! | 
7 aoe INQUIRIES AND anny 5 4 INVITED | 


fot - with order. 0.0. All prices 
— Ss. NEW vom Warehouse 
Price list and Hi-Fi 


Write for 
Without ‘Nwetiee. ! 


latest 
| mrv-s. All Prices Subject to Change W' 


STAN-BURN 


RADIO and 
ELECTRONICS CO 


Within the Industry 
(Continued from page 30) 


Co. . . . Filtors, Inc. has promoted 
MALCOLM A. PELTON applications en- 
gineer . . . International Business Ma- 
chines Corp. elected PAUL L. DAVIES to 
its board of directors ...R. T. Sil- 
BERMAN has been appointed president 
of Cohu Electronics, Inc.’s Kin Tel 
Division . . . The appointment of JO- 
SEPH A. GENTILE as manager of mar- 
keting administration for Motorola 
Inc.’s semiconductor division has been 
announced . . . JAMES P. DAVIS and 
WALTER W. BULLOCK have been elected 
vice-presidents of RCA Victor record 
division . . . JAMES F. TOOLE has been 
named treasurer and CHARLES OND- 
RICK controller of Sperry Rand Corp. 
. . WILLIAM J. LEHNER is now man- 
ager, automation engineering, for the 
radio and TV division of Sylvania 
Electric Products Inc. . . . STUART R. 
HENNIES has been named manager of 
applications engineering for Granger 
Associates .. . Polytechnic Institute of 
Brooklyn announces the election of 
DOCTOR ERNST WEBER as the Insti- 
tute’s sixth president ... A. C. “BUD” 
KNUDSEN has been appointed to the 
post of product line manager, controls, 
Beckman/Systems Div. . . . WALTER W. 
FINKE has been elected a vice-president 
of Minneapolis-Honeywell Regulator 
Co. ... The appointment of CARL N. 
REIFSTECK as manager, general quality 
control, RCA Victor television division, 
has been made known . . . NATHANIEL 
M. MARSHALL has been appointed to 
the new post of associate director for 
sales of the industrial products division 
at General Precision Laboratory Inc. 
. WILLIAM MELANSON is now vice- 
president of Cambridge Thermionic 
Corp. . . . RUSSELL W. McFALL has been 
named a vice-president of Litton In- 
dustries . . . HENRY F. FRAILEY has 
been appointed operations manager for 
power and special purpose tubes, West- 
inghouse Electric Corp. . . . PATRICK 
E. HAGGERTY, executive vice-president 
of Texas Instruments Inc., has been 
notified by the board of directors of 
the Institute of Radio Engineers of his 
election as a Fellow of the Institute 
. . THOMAS M. MERRICK, former gen- 
eral manager of Adleta Company, 
passed away recently . . . HARRY F. 
RANDOLPH, manager, receiving tube 
operations, RCA electron tube division, 
died recently of a heart attack ... 
BASIL M. GOLDSMITH, materia! control 
manager of the industrial tube division 
of Allen B. Du Mont Laboratories, Inc., 
died suddenly at the age of 49. 
* * + 
ELECTRONIC INDUSTRIES ASSOCIA- 
TION has come to the defense of the 
nation’s radio and television service 
technicians against charges of uneth- 
ical practices which appeared in ar- 
ticles written for two nationally circu- 
lated magazines. The _ association 
stated that the “vast majority of these 
people are sound, ethical businessmen 
and are technically competent.” 


EIA said it deplored the type of pub- 
licity which places emphasis on the 
“comparatively rare but more sensa- 
tional examples of unethical practice,” 
instead of “praising the less news- 
worthy but vast majority of competent, 
honest service.” 

According to the association, the two 
publications carried rare and sensa- 
tional stories about unethical servicing 
practices but eliminated reference to 
the “work which service associations 
and industry have done and are doing 
to help improve the competency, ethics, 
and business practices of servicemen.” 

* * * 


HAROLD W. ARLIDGE has been ap- 
pointed manager of the audio and Re- 
cordata division of 

American Electron- 

ics, Inc. 

Prior to joining 
the firm, Mr. Ar- 
lidge was executive 
vice-president and 
general manager of 
G & M Equipment 
Co., directing the 
company’s sales, contacts, and organ- 
ization of its representatives and dis- 
tributorships throughout the United 
States. 

From 1951 to 1954 Mr. Arlidge was 
associated with Advance Electric € 
Relay Co. as general manager in 
charge of manufacturing, sales, and 
finance. 

In his present capacity he is respon- 
sible for coordination of the division’s 
products and sales, extension and 
growth of its product line, and general 
supervision of the plant. 

* no * 
NATIONAL ELECTRONIC DISTRIBUTORS 
ASSOCIATION'S board of directors 
voted unanimously to change the meth- 
od of electing its executive committee. 

Acting on a proposal from the Ways 
and Means Committee, the board ap- 
proved “the more democratic way” of 
choosing the group. The new method 
divides the nation into six districts of 
no more than six NEDA chapters 
each. At the May Parts Show in Chi- 
cago, directors of chapters in each of 
the six districts will select one of their 
number for the executive committee. 

= o = 
FRED SPEAKS has been named to the 
new post of assistant director of mar- 
keting for research 
and _ development, 
Eitel - McCullough, 
Inc. 

He joined the 
firm in 1954 and in 
1957 was named as- 
sistant director of 
research and devel- 
opment. In his new 
capacity he will be respeustite for the 
sale of research and development serv- 
ices and new products developed in the 
laboratory. 

Prior to joining the organization he 
was employed as a civilian production 
specialist on electronic components and 
systems with the San Francisco Dis- 
trict Office of the U.S. Air Force. Be- 
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fore this he served on classified re- 
search and development at the Liver- 
more, California, laboratory of the 
Atomic Energy Commission, 
* * * 

NATIONAL SCIENCE FOUNDATION has 
announced that it will accept proposals 
from universities and colleges inter- 
ested in sponsoring In-Service Insti- 


tutes for secondary school teachers of 
science and mathematics during the 
academic year 1958-59. 

The institutes will offer work in sci- 
ence and mathematics with the sessions 
held outside of regular school hours so 
that teachers may attend and still con- 
tinue their full-time teaching assign- 


two hours each week for thirty weeks. 
Additional details on setting up such 
a course and how to obtain NSF grants 
to implement the program are available 
from Division of Scientific Personnel 
and Education, National Science Foun- 
dation, Washington 25, D. C. 
Universities and colleges are invited 
to write promptly. We 


POLICE @e CD e FIRE @ CAP 
Communication Equipment 
bey TO 50 — 150 TO 172 MC 


30-50 MC 9995 


FM RECEIVER 
USED: 


Converted Gov't. 
Surplus, 15 MC 


: serene. 


Specify 
Freq. e- 
ceiver illustrated ed 
i} ribed 


t it 

speaker, squelch, 10 tubes. 
BC-603: 20—27.9 _—, $14.95 
BC-683: 27.9 to 38.9 24.95 
12 V Dynamotor poe Ree.: Used $2. 6.95 
115 V 60 cycle Power Supply f /above Ree. New 17.95 


BC-604 FM TRANS.—20—27.9 MC—U: $14.95— 
BC-924 FM TRANS.—27—38.9 MC—U: 
BC-620 FM TRANS. -REC.—20—27.9 MC....U 
BC-659 FM TRANS.-REC.—27—38.9 MC.... 


POW. SUP. 6 or 12 VDC f/BC-620-659 U: a ar 


34° 


trol preset, 
k6. 1/6c8, 
Ew—Com 


New $19.95 
Used 


30-40 MC 8 
FM pnp 


Link Model FM UF—6 VDC Crystal Con 
10 Tubes: 2/6H6, neve, DACs, 2/7. ' 
2/6K8. Size: 13” L x 7%” x w. 
plete with Tubes and "power t4-y 


SIGNAL GENERATOR *595° 


1-208 FM SIGNAL GENERATOR—Standard of Volt- 
Frequency Deviation for = test 


grystal calibrator. Modulation Frea.: 


& 5000 CPS. With Output Meter & Speaker: 115 
ver’ 60 cycle or 12 VDC input— 


TRANSMITTER-RECEIVER 
150-172 MC FM 


Fixed 


SUPPLIES 


USED WITH: NEW: USED: 


POWER 


VOLTAGE: 


BC-342/312 
Ree.274/ARC-5 
BC-603 /683 
BC-1206 


TRANSFORMERS and CHOKES 


1080 VCT/190 MA—6.3/1.2; ah 5v/4 
600 VCT/100 MA—6.3/5A; 5/3A 
ro VCT/35 MA—24/.9A; 6.3/.6: 6.3/.3 

1500 VCT /260 MA—6.3/3A; 6.3/5: 5V /4.5A. 
700 VCT/150 MA—6.3/4.5A; 5V/3A 


TRANSFORMERS FOR SURPLUS EQUIPMENT: 
4 A+ ae MA—12.5/2A; 12.5/2A; 5V/3A— 


seo ver /s0 MA—24V/1A; 6.3V/1A—H-109 
500 VCT /80 MA—24V /2A; 5V/3A—H-110 
{2.6/2 Amo $1.95; 24V/1 Amp 
Dual Winding—t2V 4 oon or 24V/2 Amp 
CHOKE !2.5 HY/100 M 

CHOKE 10 HY/250 Ae “ 
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ments. A typical institute might meet 
PANORAMIC $ 95 
ADAPTER: .. 


NAVY MODEL apy ar Volt 60 Kh ~y for view- 
i Si Tube 5 MC a 

taneous ly: 
input, 10 MC max. sweepwidth. Size: 18” L 
W. Used—Complete with tubes. 


_RADAR OSCILLOSCOPE 


Control Indicator with 
25 Tubes, » eae 
ef: 1§2/6SN7, 5/6SL7, 
7/6V6. & ‘5c All 

‘trots tront el 


10%” H. Complete with eon nd = 
evit diagram x i 4.95 
SCR-522_ $9@95 
REC. - TRANS. 
100—156 MC Caveat Control, nel AM Voice, 
Preset Freq., Tubes. Com siete wit Tubes, Sehe- 
matic, and “S28. to 2 Meters. Used. 
TRANSMITTER Chassis 
Only. Less Shifters— 


.9 With 
7.95 Less Tubes 


6 VDC DYNAMOTORS: 
640 VDC—260 MA—Reconditioned by G.E...... $12.95 
420 VDC—260 MA—Reconditioned by G.E...... 9.95 


12 VDC DYNAMOTORS: 


625 VDC—225 MA 
540 VDC—450 MA 


paceives Chassis Only, 


Tal ts) 
beets 
& it 4 


Pt us your Specifications and ee for other 
type Dynamotors—|nverters—Generators! 


; Gasoline Engine GENERATOR 


ing switch, amme- 
ter, cirevit break- 
ers, reversing 
switeh, ete. Can be used for transmitter Standby and low 


19.50 
SCR -625 MINE 
DETECTOR s$29°5 


@ For Prospectors, Miners, Oi! Companies, Plumbers, 
ete. An ideal portable unit for locating all types of 
buried metal objects up te 24” or more, depending on 
size and ground condition. Detection by means of a 
tone. Packed in a chest. Operating weight approx. 15 
ibs. Shipping wt. approx. 40 ibs. Complete w/batteries. 


SIDE BAND | ee coe 


RANGE FILTER 

FL-8 U: $1. 
Navy Type 
N: $1.95 


SCHEMATICS and MANUALS 


Surplus Conversion Manual #1! or 2 
lus Conversion Manual—Command Sets 


Loading Coil cone ER 
C-114—$1.95 C-161—$1.95 


603, BC-229/429, ‘BC- 230/430, Mark 11... Each: 1.00 


SEND FOR FREE CATALOG 


132 SOUTH MAIN ST 


LIMA, OHIO 


SATELLITE RECEIVER $4.95 


Receive Radio Signals being trans- 
mitted by the U. S. Satellite—on 
approx. 108 MC. This Receiver is 
AM and Crystal Controi on Six 
preset frequencies in the 108.3 to 


and 150 cyeles for aireraft instru- 
landing for which it was 
Complete with 
/12AH7, 2/128G67, 
2/128R?, i287, 3/717, 1/12A6, 
oy and Schematic. Voltage required: '2 or 24 
VDC & 220 VDC 80 MA. Size: 13%” x 5” x 7”. Alse 
can be converted to FM Receiver = te 108 MC. 
Price—Used—Less Tubes & Crys’ 
NEW—Complete with Tubes boty Copstale 
Control! Box—N : $2.00. Cross Point Indicators—U : 2.00 
Box—Ea. : 


Plugs for Receiver, Indicator, or 
100 WATT 45 
TRANSMITTER 
1500—12500 KC by 
use of plug in Tuning Units. Used {/i0y & 4/VT-4C 


Voice CW—Freq. 200—500 KC., 

Tubes. Size: 23” L x 2)” H x 8” W. Complete with 
Tubes, less tuning units— 

BC-19!1 Transmitter—i2 Volt: Used $24.95—New $34.95 
BC-375 Transmitter—24 Volt: Used $29.95 


TUNING UNITS For BC-375 & BC-191: 
NEW 
very te bt hag 5 
5 MC 


USED 
$4.95 
—3 3.95 
se . 2.95 
—6. “a 2.95 
—7. 2.95 
2.95 

95 2.95 
Ea.: 2.75 


MATCHER— variable inductance 
100 Watt Ca- 


ANTENNA 
Tuner with calibrated veneer lock Dial, 
pacity. Size: 72” x 3%2”"—Used 

UNIT with 0-8 RF Meter and Panel—Used 


HANDSETS & MICROPHONES: 


» HANDSET with Retractable Cord— 
: Ay" P 


= 
Plugs H-22/U New: 
TSs-9 MANOSET—Push te wen Sw. 
No Plugs. Used: 95. ew: 
TS-13 HANDSET Push to “tate Se. iw. 
w/PL-68 & PL-55. Used: $3.95; N 


FREE $1.50 Value Rubber covered 
HANDSET HANGER — 
FREE of charge with purchase of any 
Handset! 


F-! BUTTON CARBON MIC. ne oute—Fea 
desk, car, hand use. Compile 

RS-88 CARBON MIC. with Pee Plug. . 

T-17 MICROPHONE. ....New: $8.95...... “Used: 

HS-23 HEADSET—2000 ohm, Rubber jain 


HS-30 HEADSET—Hearing Aid Type—250 ohm. . 


: $1.95 
2.95 
3.95 


2.95 
1.95 


BC - 1206 
RECEIVER $295 


BC-1206 CM aneeee RECEIVE R—200 te 400 KC; 
Tubes. 135 KC IF: a = + 24 vO0C—Less Toten 
Used: $2.95. With Tubes. : $9.95—Used: $5.95 
For !2 Volt operation, use = “DYNAMO se 

a voc input; output 24 VDC. Size: 242” 

. Dyn. only 

Ac comann SUPPLY—Te operate BC-1206 from 

410 V GO ecyele. Complete with Speaker, in 

attractive cabinet 


AIR COMMUNICATIONS 18” 
MONITORING RECEIVER 


115 Volt 60 cyele Receiver for Airport ———. - 
queney Range: 200-500 KC Five Tube, fixed tuned TRF 


Cireuit by use of four Plug-in coils. Unit fits standard 
ubes: 
EE-8 FIELD 


TELEPHONE $14°5 


Ideal for private telephone system for two or more phones, 
up to Ly miles. Hand ringer, generator with handset, 
carrying ease. Uses 2 flashlight batt. Used, Checked. 
71GG-—Westhienvend Twisted Pair: 500 ft. $4.75—135 
ft. $1.00—2500 ft. $19.95. Per Foot at 1%¢. 

COMBAT WIRE—Rubber covered W-130..$.01 per Ft. 


Address Dept. RN © $5.00 Order Minimum, & 2 
Deposit on C.0.D.’s @ Prices are F.0.B. Lima, one 


to cover the F 
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OF LEKTRON'S FOUR 
MOST POPULAR POLY-PAK® KITS 
CERAMIC CONDENSERS (|) 200] 
100 for $1 for $1.01 


PRECISION RESISTORS [1 80 
40 for $1 for $1.01 


DISC CONDENSERS 0 60 
30 for $1 for $1.01 


[GERMANIUM DIODES O 12 
6 for $1 for $1.01 


FREE YOUR CHOICE OF ANY 


POLY-PAK”* 


LISTED BELOW FREE WITH EVERY 
$10 ORDER!  (ONE-CENT-SALE KiTs NoT 


O 40 HI-Q CONDENSERS. 
Finest porcelain 


types. Reg. 38. 
MIKE TRANSFORM- 


LJ ERs. 200 ohms to hi-im- 1 } 
» ed, a 


] “a Fuse SOCKETS. 
he 14 prong. Bakelite, 
cerami ca. 

types, ‘00. we 2 


38. 

] SON PERMEABIL- 
LJ «TY TUNER. Covers 540 
to 1500 kes for transis- 1 
tor circuits. Reg. 8: 5. 

“FLEA-POWER” MINI 
MOTOR. Permanent 
magnet i™ to 3 VDC tw 
ope ame 3,000 rpm. $1 
we. oz. 
"7 “i a — 
Lt UP. Magnetic Arr 
cartridge, stand. Reg. $i 


“] 000-999 COUNTER by 
LJ Veeder Root. Reset type; 
for tape, coil winding 1 7/18 
Reg. 36. it 

20 MINI NEON BULBS. wrenches in 

Type NE-2 with axial | C#se. Wt. 1 Ib. 

Hundreds of 1j/U s -PC. 

64ths; in graduated 
plastic holders, Reg. $4 

1 RADIO PARTS. Sur- 
. prise asstmt. Reg. value 
over $15. Wt. 
3 Ibs. 
[| 60 TERMINAL STRIPs, 
LJ BOARDS. Wide variety: 
solder lug, binding, etc. 
Wt. 1 Ib. 

[ ] so <3 x RECEPTA- 

CLES. io, power, 

chassis, Saieee “a spkr. 


UTPUT TRAN 


ohm 

1 lb. Reg. 1 

}-PC. ggg rit 
3 


leads. 


Sounds alarm 
end of cycle. Wt 
) CRYSTAL 
LJ age stamp size! 
8,000 


5. 
TRANSISTOR SOCK- 
LJ €TS with mount- $1 
ing plate. 
YTHEON CL-705 
Similar 


-00001 "to *O1 mf 

To 1000 V. Wt. 1 Ib. 
Reg. $5. 
[] 40 POWER RESISTORS. 
uJ —- candohm, vitreous, 

nd-coated. 15 values: 5 
to 50° W. 35 to 11000 $1 
ohms. Wt. 2 Ibs 
["] 15 VOLUME CONTROLS. 


cons. Some worth $10. 
co;nLs & 

4 IF, ANT., 
variety, * inel. slug- tuned. 
we 2 ns, Reg. $1 

1 3 HARDWARE. 
uJ y Py ‘2000 Pes. asstd. 
screws, brackets, etc. 1 
Reg. 38 

= 2 MOLDED CONDENS- 
t ack Beauties, 
porce t 3 Po my 0001 to .1 
mf to 1000V. Oils incl. 1 


Reg. $8 ; 
ry eo circuit | ~/Sn4P_ locks. 


40 PRINT 
sizes. 


LJ PARTS. Diodes; carbon, 
Precision resistors; chokes; 
molded, ceramic cond.; 


to 10 ‘megs. std. can, tubular types 
Reg. $15. - We. 


ri i2 MA a J yRans- 3 
MER rc] "20 ROTARY SWITCHES. 
LW Asstd. gangs, insulation, 
Pp. contacts. Wide variety! 
* Color nate Wt. 3 Ibs. Reg. 


Reg. $1 ee. 
] ORLD’ . Smattest Lt adjustable. For transis- 
_t RADIO KI 2% x 13 tor circuits. 560-1500 
x 34" w permeabiitay Caner, kes $1 
diode, all parts, dir al 6 FERRI-LOOPSTICK 
tions. Reg. $3.50 J core Asstd. flat & 
] — y ate tubular, 5 to 7” long. $1 
stranding, insulation 8 tg Mg he Ba SMALL. 
ee LJ _EST VARIABLES. Scoop! 
80 INSULATED RESIS- pat me ilibery leas ply BE 
w: S rl 1 aunt. METER. 124” 
LJ 04 amps, AC, 
Ghrome face 
8 


Reg. 
= 75-Pc. Seereron SPE- 
1 types. asstd. 

. th transistor, 
precision. 30 values. 
Worth $15. Wt. 1 Ib, 

items wanted. Return —, ad 
w/check or M.0. includin 

$ ene —— c. 

wn. 


EXPORT ponealnan INVITED 
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133 EVERETT AVE., CHELSEA 50, MASS. 
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INCLUDED e i wens OFFER) | 


Shi telded 
Ibs. | 


8. 
VARI-LOOPSTICKS, | 


| Communication Radio Sevites 
| (Continued from page 47) 


ment, however, the signal must be fed 
to the receiver input. To prevent in- 
terference and consequent difficulty in 
aligning the receiver, a shielded room 
may be needed. If you plan to do much 
work of this type you should build 
such a room. It is easy to do if you 
use 2” x 4” lumber as the framing and 
then spread fine-mesh screen over the 
entire surface, including the bottom. 
A 7x9 compartment is generally 
large enough. Incidentally, be sure to 
use filters in the power leads going to 
the “shielded room.” 

Most common meters used in service 
shops are entirely satisfactory for use 
as output indicators and, in many 
cases, the receiver “S” meter will give 
all the indications needed. If a sep- 
arate indicator is used, it can be con- 
nected in any one of the three ways 
shown in Fig. 2. The method shown 
in Fig. 2A is best since it allows the 
audio gain control to be turned down 
during alignment. 


1.F. Crystal Filters 


Two adjustments of each trimmer 
are required in aligning an i.f. ampli- 
fier using a crystal filter: the first 
with the crystal switched out of the 
circuit and the second with the crystal 
filter adjusted for maximum selec- 
tivity. In the second group of steps, 
the signal generator is adjusted to the 
crystal frequency which may be 
slightly different from the frequency 
specified for the i.f. adjustments. 

First, let’s clear up a misconception 
that exists among some technicians. 
The crystal in the filter circuit is not 
removed and connected in a simple 
oscillator with the signal from that 
oscillator used to align the if. strip. 
In the first place, the oscillator action 
might be erratic, or the crystal might 
be damaged. Second, the crystal fre- 
quency would be subject to change 
when the crystal was not connected 
in the receiver circuit. Therefore, do 
not remove the crystal from the re- 
ceiver during alignment. 

Assuming that the if. stages are 
completely out of alignment, which is 
always the correct starting point, ad- 
just the signal generator to the if. 
value specified in the service informa- 
tion. Connect the _ signal-generator 
output to the point specified. Turn 
the a.v.c. off, the b.f.o. off, and the 
r.f. gain all the way up. The setting 
of the audio gain control does not 
matter unless you are using the audio 
signal as an output indication. If you 
are, turn this control all the way up. 
Adjust the individual i.f. trimmers for 
peak output. Go through the peak in 
each case and then come back to be 
sure you have absolute maximum. 

After the if. trimmers are set to 
approximately the right frequencies, 
set the selectivity control to the 
sharpest crystal position. Set the 
phasing control to “0”’—the point 
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rice paid for 


Special 
86 Antenna 


R.C. 
SELLING 


Receivers, Transmitters, Radar, Special 
Purpose Tubes, Relays, Meters, Switches, 
Connectors, Rectifiers, Transformers, Mo- 
tors & Generators, Wiring Cable, Instru- 
ments and All Electronic Components. 


WILL BUY ALL 


New or Used 
Leach Relay #5059-R 


Price Bros. Relay +10 
Relay +5586 
25587 
Antenna Switching Relay 
Box + CBY 23049 


Highest prices paid for most all i types of air- 
craft sparkplugs, g 
breaker points. 


Wholesale Only 


RADIO & ELECTRONIC SURPLUS 


14000 BRUSH STREET 
Detroit 3, Mich. TO 9-3403 


installing TV antennas? 
for the right accessories 
to do the best job 


faster in the 


ASTER 


new 1988 edition—world’s largest 
electronic catalog only *3.8O at 
your local parts distributor — now 

Free! Write for Panel Lamp Chart. 
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where it has no effect. Vary the 
signal-generator frequency slightly to 
each side of the original point. At 
some frequency, there will be a sharp 
peak in the response. This is the 
crystal frequency. Re-set the signal 
generator to that frequency, and peak 
all the if. trimmers. 

The procedure just described is 
given only to acquaint you with the 
over-all method. In servicing a par- 
ticular receiver, always follow the 
specific procedure given in the service 
information. 


"©" Multiplier Alignment 


The “Q” multiplier is a tunable de- 
vice that can be aligned to match the 
receiver if. Basically, the procedure 
involves adjusting the frequency-sen- 
sitive control of the multiplier so that 
the response frequency matches the 
i.f. when the frequency control is set 
to the center position. To do this, it 
may be necessary to remove and re- 
position the knob or adjust a tuned 
circuit in the “Q” multiplier. Remem- 
ber that some of these circuits, par- 
ticularly the “outboard” type, have 
two tuning adjustments. Check the 
alignment instructions. After the unit 
has been aligned, check each function 
by comparing the operation with the 
service notes. 


Oscillator, Mixer, and R.F. 


Bandswitching in communication re- 
ceivers can be done in either of two 
ways: by disconnecting one set of coils 
and substituting another or by con- 
necting additional coils in series to 
obtain successively lower frequencies. 
Also, a combination of the two meth- 
ods can be used. With separate coils 
for each range, the order of alignment 
is unimportant in most cases; with 
series-connected coils, the highest band 
must be aligned first, the next highest 
second, and so on. Even though this 
is the basic rule, you should always 
follow the instructions in the service 
information exactly. Otherwise, you 
may align one band perfectly, and 
then “de-align” it in the next step. 
Perhaps the only exception to this 
rule is found in aligning receivers for 
hams who want maximum sensitivity 
on the ham bands rather than at some 
arbitrary point near the high end of 
the dial. 

Servicing communication receivers 
can become an important part of the 
work done in a service shop. It is 
sometimes difficult to get these sets 
repaired simply because many service 
technicians will not touch them. If 
you are interested in building up your 
business in this field, study the sche- 
matics of the older receivers and also 
the schematics of the newer ones as 
they are published. If there is a ham 
club in your area, attend a few of the 
meetings and make it known that you 
service the sets. Many wholesalers 
who handle parts for hams have a 
“swap-and-shop” bulletin board for the 
convenience of their ham customers. 
A small advertisement or announce- 
ment placed there should help. —3}- 
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FLASH!?! 


TELEMARINE NOW IN NEW 6- 
FLOOR BLDG. 


IN MANHATTAN! 


SPECIALIZING IN COMMUNICATION BARGAINS — 


50 WATT, 6 CHANNEL RADIOTELEPHONE 
FOR BOATS OR 


FIXED STATIONS 


yes, SADIOTELEPNONE * ge -" the Pleasure and 
ut! is Transmitter- 
part ~y sone 543) z beautifully and 
Prot ides 6 fi is of cr 
trol transmission and Saapsion, in addition to manual 
tuning when desired for reception. Freq. range 1600 
500 KC. The 8C-669 FCC ae accepted 2-3 me 
marine band. With recommended 12 DC (or 24 V. 
dynamotor power supply will Le 50-60 watts 
output. Supplied with instruction book, connectin; 
cable, ge supply constructional data, all tubes, al 
tested guaranteed. See our previous ads in . 
Radio Telew: ert nd for illustration and complete data, or 
tive bulletin 
TELEPHONE 1 BC- 669 A. B. or C). USED- 


described above. ee. wt. * $99. 50 
SAME is ‘Awove, New-uNuseED. EAC Y 
oc POWER 5& 
aueeoge, one for transmitter ( at 45 
one for receiver. Produces 50/60 watts out 
put. All tery and _ tested. 
COMPLETE 


coupe. iagram.. . $45.00 
8 » for 110 V. 60 
cycles AC operation. LIKE NEW condition 

9.50 


4 . > . .$89. 
HANDSET FOR AGOVE with appropriate plug connec- 
tor Oat e eho ° owe Pry $14.50 


FM TRANSCEIVER 29-40 MC 


Signal Corps 8C-659, part 
ef popular SCR-609 /610 Ve- 
hicular eaqpt. Combination 
Transmitter and Receiver 
for FM communications. 2- 
channels both  crystal-con- 
trolled. Transmitter use not 
recommended except for mil- 
itary or special applications, 
ua receiver is ideal for 

mitoring 28.9 to 38.9 me 
can be extended by remov- 
ir 


mx 
d construction 
permit 
mounting to permit complete 
trols Separate voper s ly re quired | to 
150 volts “B’’ supply 1.5 volts ‘‘A** 
PE-117 or 120 availab te separatelv. supplies these volt- 
ages from either a 6. 12 or 24 volts DC source, but bat- 
teries or other omen, can_be easily adapted Dim 
Transceiver 167 L W. x 714” Supplied com- 
plete with all tubes. An Ir earmection Sheets with Sche- 
‘ 


ah go $24.95 


. UNUSED 
Price, PE-120 Power Supply for above. 
$25.00 


Used—Good 
30-40 MC DELUXE FM RECEIVER 
FOR MOBILE POLICE & FIRE CALLS 


M receiver, a 


controlled receiver 
covering industrial, 
police, and fire dept 
frequencies. It is of 
superior design and 
construction with all 
he best features 
double-con- 


erystal-controlled, 
noise squelch, double limiter stages, loud-spewker out- 
put, etc Exceptionally well built to provide constant 
trouble-free service. Uses a total of 13 tubes, 2 in the 

vibrator-power supply which is designed for 6 DC « 
m practically like-new condition 
a Dimensions removable 

isesteetes, , x 15". 

. r phones ire required. Supplied wit 

an a schematic diagram, but less crystals, loud- 
ete. Net wt. 41 Ibs. Shpg. wt. 65 Ibs 


PRICE. “EACH, Not tested at this $29.95 


NEW, WALKY-TALKY 
(BC-611) CHASSIS 


chance to build your own 

ightweight hand-held 
Designed to transmit and 
crystal-controlied) fre- 


. act 
Walky- Talk! 
receive on one 
quency between ; 

could 
higher frequency 
This will result 
creased antenna power output and longer 
distance transmission. By building your 
own case for this chassis, with 
for larger batteries and increased B v 
age, 
service from batteries will result. 
chassis are unused. complete with 
telescoping antenna but less tubes, coils, 
or sit Tubes required: i1—1R5, 1— 
185, 1—1T4, and 2—3S4. 2 miniature 
Plug- a coils required (soid separately), 
1—Antenna, and 1—RF Tank. te 
yoltages required (original) 
me ee a 3 volts “‘B’’ battery, 
latter may be increased to 135 or 167.5 
volts to produce higher transmitter out- 
put. Supplied as specified with Sche- 
matic diagram. Shpg. wt. 6 Ibs. $8 95 
EACH—Chassis only bd 
PAIR OF COILS, for above, Ant. 


; 1.25 
See ‘LIMITED QUANTITY. BARGAINS” for 
major accessory items for BC-611 to assemble 
@ complete original unit. 


LIMITED QUANTITY BARGAINS 


BC-791 CODE ee cS, of Amplifier and 

pm ar / of code signals on with ink writing 
ylus. Similar Ay McElroy Model RRD- 900. 

tian on 110V. AC, with tape puller. How 

ca all NEW Units. Shpg. wt. 40 Ibs. 


EA cH 
6 or 12V. DC VIBRATOR POWER SUPPLY. Type PE-104, 
Operates from either voltage and supplies completely 
filtered voltages as follows: 1.5, —45 90 
DC. Uses synch. vibrator. no tubes. 

acks. transceivers, ete. D 3” 

INITS. Shpe. wt. 12 Ibs. EACH 
12V. DC, 1/12 HP DC MOTO 
tractor for kiddies. Rated at 1 
with built on reducing gear ror actually 
more power at final speed of 43 nf 
worm gear ae separately y~y "214 rpm. 
ow tae § Cc 
WORM GEAR, 7” 


some ru ee ee 30-39 MC. The BC-1335 
an 18 miniature tube FM transmitter-receiver with 
inal output of 1.5 watts. Range, under average condi- 
tions, 5 to 10 miles, when used mobile or fixed station. 
Incorporates vibrator-type power supply which operat _ 
from either 6 or 12 Vv. DC. Both channels crystal-co: 
trolled wr o ~ 58 ad this magazine for full details. 
. wt. 
£. Each, rendiiinmepiitline, with all tubes, 


15-600 KC. 6-BAND RECEIVER. Navy Model RBI as 
ship and shore comm s. Receives C Icw, 
phone signals. Employs 7 modern tubes n TRF Ai 
with controlled regeneration, and audio limiter sta 
reduces noise and interference. Operates from 1 
USED—Excellent Condition, but 


hpg. wt. 110 Ibs. $29.95 


BC-683 FM MOBILE RECEIVER. Ideal for car or truck 
installation for monitoring Police, Fire calls. etc. Oper- 
ates from 12 V. DC, t easily converted to 110 VY. 
operation using an RA-20 AC a uning Range 
27.0 to 39.0 mec, with ten push-buttons for i instant — 
lection of any 10 preset frequencies in this range. 
corporates loudspeaker, squelch — it. double Timiter 
staves, headphone jacks, etc. Com» 
or, schematic diagram. Shp¢. > 
PRICE, EACH, used—excellent. not tested. 
PRICE, EACH, NEW. Tested 
LAB MODEL FM SIGNAL GENERATOR, the 1-208 is a 
preckeien instrument worthy of the finest lab, mobile 
ervice shop, or for production testing and alignment on 

mobile FM receivers. Freq. range, in 2 bands, 1.9 to 

5 me (for I.F. alignment) and 19.0 to 45 
porates such as Calibrated 
Attenuator, 
— loudspeaker, 

onics). ete., ete. 
full details 

wi mot +] ° 

Lge 5 ths tubes, crysta 
Ths. 


mosiLe PM RECEIVER BC-923. A 4-channel mobile unit 
well known to many hams, photographers. fire and lice 
**buffs.”” for maa i 4 and excellent performance. 

27 © to approx. 39.3 mc (calibrated to 38.9). 

extended by removing a few turns from Ant., 

Ose. coils. r 7 Bw for low-drift 
and hi- —, 32 bc era Dim 
1114*° Hx i D. ne. wt. 60 Com: 
plete with Subes and dynamotor. "price, Each, “used— 
excellent, not test . $32.50 


ACCESSORIES FOR BC-611 HAND-HELD 
WALKY-TALKY 


onee ALUMINUM HOUSING, case for Above Walkv- 
iky battery ——— Push-to-Talk 


a ver, top and bottom 

All items a for home o saneenbay. 

PRICE. as ontlin $11. 15 

MICROPHONE & RECEIVER ELEMENTS, with matching 
rmer and bakelite cov — caps 


135. 
. Yolt-Mitiiammeter erce Oscillator 
circuit to thoroughiv test above »Talke Parts can 
— 4. ae help complete unit. Used-Excellent. Shp. 


Price. Eacn 


PUSH-TO-TALK SWITCH, and Fulcrum enemy for ac- 
tuating trans-receive slide-switch on chassis. Also in- 
cludes separate rubber cover for inclosing ‘onal weather- 
proofing switch. Shipped Postpaid (add 10c if insurance 
desired 

PER sET 


MALLORY 12V. DC ee mode 1283 
Output 300 V. at 100 ma im: 6°H x 41@"D x 3% Ww. 
Supplied with vibrator *y less Cnuytheos BH Rectifier 
Tube aquired). Like New Condition. Shp. wt. 17 Ths 
EACH $6.95 


Tes- Sito 9) TRANSMITTER, with all tubes, schematic 
diagram. Excellent, but not tested. 

Shpg. wt. 60 Ibs......- . 
TCS-S(to 14) RECEIVER, ‘eemplets with tunes 3 and sche- 
matic diagram. Excellent cond Not tested. hpe. wt 
50 Ibs. EACH -,. -$34.50 


LORAN RECEIVING EQPT.. APN- 
4, AT LOWEST PRICE EVER!!! 


We made a ‘“‘buy’’ on this popular model APN-4 Loran 
unit, used on Fishing < and Pleasure boats and Aircraft 
for navigational purposes 
Clean condition, complete with tubes and crystal 
set consists of an R9/APN-4 Receiver and an ID-6/APN- 
4 Indicator. Originally sold in surplus for $100.00 or 
set, it would be wise to buy an extra set for 
* while available at this real low price 
2400 cycles. required) available at this time. 
for this equip. are available from many surplus houses. 
PER SET, each consisting of one Indicator 
i Over SO modern type tubes in 


25.50 


All Above as peel beg! to Prior Sale. 75% 
Minimum it with All C.O.D."s. Min. Order 
—S$5.00. All Prices F. 0.B. Our Address. 


— TELEMARINE — 
COMMUNICATIONS CO., INC. 


140 WEST B'WAY, NEW YORK 13, N. Y. 


PHONE: COrtiand 7-5444 
Cable Address: Telemarine N. Y. 


Demand the finest in 
Electronic Test Equipment - 
EMC, of course. You get 
the most quality per 
measurement dollar! 


NEW! EMC Model 301 
Speedi Tube Tester 


Checks tubes in seconds. 
Checks shorts, leakages, and 
quality. Over 375 tubes, in- 
cluding 024, now listed. New 
listings available. Checks 
and rejuvenates Picture 
Tubes with Model PTA (Pic- 
ture Tube Adaptor), at only 
$4.50. Model 301P (ilius- 
trated), 

with 442” meter & oak, Carrying case . 


NEw! EMC Model 108 

Handi Tester 

The only appliance and auto bat- 
tery tester in its price class to 
use a D’ i, instead of an 
iron vane type meter. a ex- 
clusive advantages of maximum 


accuracy and scale » and 
minimum yd .- 5 


cost .. . at no added charge. 
Complete with test leads and 
instruction manual. 


NEW! _ be ry 905-6A 
iminator, Charger, 
od Vibrator Checker 


A MUST for auto radio service. 
Features continuously variable 
vol output — in either 6 
or 12 volt operation. Checks 
ali 6 or 12 volt vibrators. 
Wired 


NEW! EMC Model 601, 
Wide Band Oscillesco 
for Color & Monochrome 
Features full 5 mc band with 
Push-pull vertical amplifier 
with sensitivity .02 voits per 
inch, retrace bianking ped 
fier for clearer pictures, and 
multivibrator sweep from 15 
ae es to over 75 kilocycies. 
and tested ...$117.90 


NEw! EMC Model 206P 
Dynamic Mutual Conductance tebe Tester 
The lowest priced mu- = 
tual conductance tube 
checker on market. 
Checks s for mi- 
cromho value and gas 
. Completely fiex- 
ible switching. Your best 
buy in a quality tube 


= = oe 
Yes, tell me more, send me—FREE— BN-3 
@ detailed catalog of the complete EMC line. 


STATE. 


ic Measurements 
| EMC; G25 Bway sew York 1, 


ervice 
1-Notes 


KAYE-HALBERT SOUND TUNING 

When receivers using chassis 253 are 
picking up weak signals, it may be 
found that sound tuning is quite criti- 
cal. This sharp characteristic is due 
to the fact that the sound i-f. circuits 
operate at high gain on weak signals, 
with some regeneration occurring. An 
easy remedy for this condition is to cut 
down the regeneration by reducing 
gain in the audio if. strip slightly. 
This is accomplished simply by de- 
tuning the ist if. transformer some- 
what, just enough to eliminate the 
sharpness in tuning. 


RASTER RINGING, MAJESTIC 

If excessive ringing should develop 
along the side of the raster due to 
insufficient damping in chassis 99 
through 103 and 105, check balancing 
capacitor Cn, across one winding of 
the horizontal-deflection coils. If the 
value of this unit is 75 szsfd., replace 
it with a unit whose value is 39 szzfd., 
1500 volts. If a capacitor having the 
latter value is not readily available, 
add another 75-s#fd. unit in series with 
the one already in the circuit. 


CATHODE-HEATER SHORT IN CRT 

A great many Stromberg-Carlson 
receivers in the Model 24, 119 series 
have had picture tubes replaced be- 
cause of the development of cathode- 
to-heater shorts. Since there is a po- 
tential between cathode and heater in 
the earlier chassis of these series, the 
nuisance and expense of this replace- 
ment is deemed necessary in the field 
to restore a satisfactory picture. How- 
ever, the cathode and heater circuits 
in these receivers may be modified so 
that normal operation will continue in 


L 6AU6 
KEYED A.G.C. AMP 


PICTURE 
TUBE 


oo 


he 


Fig. 1. 


the presence of a heater-cathode short. 

As shown in Fig. 1, the modification 
involves deliberately tying the cathode 
to the heater externally. The black and 
brown picture-tube heater leads are 
disconnected from their present ground 
and filament-voltage points and recon- 
nected to the heater terminals (3 and 


tester. 
| 
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NEW PROJECTS FOR 
“DO-IT-YOURSELFERS” 


in the NEW EDITION of the 


ELECTRONIC 
EXPERIMENTER’S 
HANDBOOK 


| ADVANCE NOTICE: This new 1958 Edition 


of the Electronic Experimenter’s Hand- 
book will go on sale March 27. If you 
like to build useful, profitable electronic 
devices, reserve your copy of the new 
Handbook now. 


60 Devices .. . Nearly 200 pages .. . 
a Practical “‘File’’ of 
Electronics Ideas and Information 


FOR YOUR HI-FI. Presence control. Hi-fi crossover 
Filter. Electrostatic speaker system. Mixer equalizer 
Spare amplifier. $5 coax. 3-way speaker system 
Junior hi- fi. Crossover with brilliance. 


RECEIVERS. Shirt pocket transistor superhet 
receiver. Superegen unit. Miniature VHF ear. 
box BC receiver. Etched circuit two-tuber. 


FOR YOUR HOME. Invisible light door opener. Elec- 
tronic brain to control house lights. DC supply for 
AC/DC motors. Power transistor for pocket radios 
Light-operated relay. Transistorized intercom. Radio 
intercom. Electronic Christmas bells 


FOR YOUR DARKROOM. Audio photometer Transistor 
slave flash unit. “Varistrobe."’ Light distributor 
Darkroom timer. Enlarger exposure meter. 


FOR YOUR HAM SHACK. Simple shortwave receiver 
VHF explorer’s receiver. 70-watt transmitter. Double 
your Heathkit AT-1 output. Code practice set. An- 
tenna tuner. Transistor 10-meter receiver. 


FOR YOUR WORKSHOP. Economy tube tester. Heat 
controlled solder stand. Economy signal generator 
Simple oscilloscope calibrator. $14 signal tracer 
Transistor checker. Capaci meter. Low-cost multi- 
Transistorized signal tracer. 


Vokar 
Junk- 


Electronic worm digger 
Transistorized 


FOR THE KIDS. IQ tester. 
Model spaceship. Game computer. 
phonograph amplifier. 

SPECIAL PROJECTS. Solar battery experiments. Elec- 
tronic anemometer. Picture tu rejuvenator. De- 
tectorscope. Simplified etched circuits. Geiger gun. 
Frost sentinel. Vibrato for an electric guitar. 


COMING SOON- 
Only *1 


Reserve Your Copy Today at Your 


Newsstand or Radio Parts Store 


ZIFF-DAVIS PUBLISHING CO., 


64 East Lake St., Chicago 1, Ill. 


RADIO & TV NEWS 


4) of the keyed-a.g.c. tube, a 6AU6. 
Effectively, this means that heater 
voltage is being taken from the sep- 
arate F, winding on the power trans- 
former. The cathode and suppressor 
grid of the 6AU6 (pins 7 and 2) are 
disconnected from the heater. Effec- 
tively this means severing the connec- 
tion between pins 2 and 3 on the 6AU6 
socket. The parallel combination of a 
6.8-megohm resistor and a .15-«fd. ca- 
pacitor is then inserted, as shown, be- 
tween the cathode of the CRT (pin 11) 
and the heater (pin 12). 


ZENITH SOUND IMPROVEMENT 

In fringe areas, the sound output of 
receivers in the following chassis series 
may tend to be noisy: 20H, 20J, 21J, 
22H, 23H, and 24H. This will occur 
because, in the interests of good fi- 
delity, only a moderate degree of high- 
frequency de-emphasis has been de- 
signed into the 6BN6 detector circuit. 
The circuit will tolerate additional 
roll-off quite well, if necessary. In 
areas where the sound tends to be 
noisy, therefore, the value of the 
.00l-4fd. capacitor from plate to 
ground of the 6BN6 can be increased 


OF 6BNG 


Fig. 2. “SCHANGE FROM 
OOiptd. TO .0O2ptd. 
+300v. re 


to .002 zfd. (Fig. 2), either by remov- 
ing the present unit and replacing with 
a new one of the recommended value, 
or simply by shunting another .001-fd. 
unit across the existing one. 

Other measures for improving 
fringe-area sound include touch-up 
adjustment or instrument check of the 
sound take-off coil, the buzz control, 
the grid coil of the 6BN6, and the 
quadrature coil. All of these adjust- 
ments may be performed using con- 
ventional procedures without removal 
of the chassis from its cabinet. 

If the recommended change has been 
made and some improvement is still 
desired although all sound-channel ad- 
justments and alignment are correct, 
deliberate detuning of the co-channel 
i.f. sound trap may be helpful. If the 
slug is turned farther into the trap, 
the resonant frequency will be low- 
ered, permitting the sound-carrier 
level to rise. However, if this trap is 
detuned too far, 4.5-mec. grain inter- 
ference may become evident, especially 
on the stronger channels. The best 
procedure is to detune the trap slightly 
while the set is tuned to the weakest 
channel to the point where sound im- 
provement is noted. Then the receiver 
should be accurately tuned to the 
strongest channels to determine 
whether grain is beginning to appear 
in the picture. If no grain is evident, 
and if further improvement in the 
sound is desired, it is then possible to 
return to the weakest channel and to 
detune to obtain the best sound output 
possible on the weakest channels short 
of deteriorating the picture quality on 
strong channels. 
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Castle “elevision “Juner Sewice 


Aligned to Original Standards 
Oscillator Tracking Assured by 
Crystal Controlled Generators 


3 5 Dealer Net 
$ 5 EACH TUNER 


(VHF or UHF) 


IMPORTANT 
Price includes WORN 
parts only. 

F.0.B. CHICAGO 

or TORONTO. 
DOES NOT include tubes 
needed; nor parts missing 
or damaged by abuse and 
negligent handling. 
152 MAIN ST., 
TORONTO 13, ONT., 


CANADA 


OXford 4-5637 


90 DAYS WARRANTY 


Prepaid remittances must in- 
clude return postage and in- 
surance. 


Forward defective tuner com- 
plete with GOOD tubes and 
ALL parts. Quote make and 
model. 
1723 LUNT AVE., 
CHICAGO 26, ILL. 


U.S.A. 


AMbassador 2-750S 
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APN4B LORAN 


Consisting of ID6B and R9B, complete 
with tubes, BRAND NEW in 
original cartons ...... ONLY . 


UHF receiver 28-4000 Mc. precision re- 
AN/APR-4 ceiver utilizing 5 tuning units with direct 
reading dials in Mc ceiver has a wide and narrow 
band width 30 Mc. LF. strip which may be sel 

- 110 V AC. 60-2600 cycle. 


BC-659 FM Receiver-transmitter, 
controlled, two channels, freq. range 
27-38.9, 9 Mc, 13 tubes, built-in 
speaker, dual meter for testing fila- 
ment and plate circuits. $ 
6.95 


BC 620—Same as above except less 
speaker and 20 to 27 


BC 683. Ten Channel Push-button or 
continuous tuning FM RECEIVER 27 
to 39 Mc complete w/tubes, 99 G5 
squelch circuit, 12 volt $22. 95 
power supply. Exc 


BC 603. Same as above except 20 to 
$14.9 


BC 604—10 Channel, a Watt Crystal 
Controlled 20 to 27 Me Transmitter. 
Complete with tubes. Ship. $3 9 
wt. 30 Ibs. Exc ‘ 


F.0.B. Chicago or Sacramento, Calif. 


ATR-11 4 Channel Crystal Controlled Transceiver 
2.5 Me to 6.7 Mc, complete with 


12 Volt dynamotor for above, with dual output 
220 V, 125 MA, and 450 V ‘230 MA, complete 
with filter and 12 V starting relay, Exc. .$14.95 
Both units e 
3-38 HIGH SPEED HAND TELEGRAPH KEY, with 
on off switch, adjustable spring tension and con- 
tact spacing, 

Brand New 

DM-6S HIGH VOLTAGE HIGH CURRENT 12 Volt 
DC input dynamotor, 440 volt 400 MA output, 
complete with base and Jones Plug. 


Bendix 100 Watt Transmitter 


Easily converted to 10-20-40-80 Meters. 

four separate output tanks. One 4 position selec- 
tor which changes the ECO IPA and output tank 
simultaneously. Uses 2-—807, oe 2 5 
12Sk7. Complete w/tubes... .. . 


MP-28 modulation and Power supply for the 
TA-12 transmitter. Complete with 4 tubes. Dyna- 
motor has an output of 540 V 
aoe at 28 V. DC. 

With dynamotor 


3 GM-X Band Airborne Search Radar 


Brand new RECEIVER and TRANSMITTER com- 
plete with Parabolic Antenna; amplifiers, indica- 
tors, control box, tube, less junc. box. 


Tube complement consists of: 
ea.,—6J6 
--—6V6GT « 
-.-—6AKS ea., 
a 4 ea.,—VR150 
ea. 4A 


juis. cost over reo 90.00). Ship. wt. 

431 Ibs. w/operating instructions. $ 50 
YOUR SPECIAL PRICE. . J 

0.B. Penna. warehouse. 


1-208 A standard of voltage freq. and freq. de’ 
tion for the testing. alignment, calibration and 
sensitivity "sy +_— of FM receivers. 

range 1.9 to 4.5 Mc. and 19 to 453 Me. Orerates 
eee 13S 12 epe or 110 VAC. Govt. 


LM spent peencwnedl 
Heterodyne, crystal cali 
Socnmeaton eek TOKE es $94 95 


HS-30 HEADSETS 


Low impedance ry, aid size, w/headband, rub- 
ber insert and Y cord 


. .. with tubes 813; 
MODULATOR ; ;. 30" 7:1 ea 5R4; ‘ahenehar; 


1 ea. GD4. EXC. Ship. wt 


WRITE FOR NEW BULLETIN 
25% Deposit required with orders 


R W ELECTRONICS 


2430 So. Michigan Ave., Chicago 16, Ill. 
Dept. N, PHONE: CAlumet 5-1281-2-3 
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Satellite Signals 
(Continued from page 38) 


play is normally only exceeded in 
length by the long calibration and 
identification channel C1. 

The second type of solar Lyman- 
alpha radiation signal transmitted rep- 
resents an orbital peak or maximum 
value (channel F). Marked increases 
in solar Lyman-alpha radiation are ex- 
pected to take place during periods of 
solar flares. Solar flares take place 
infrequently and at random and are 
of relatively short duration. While 
possible, it is quite unlikely that a 
solar flare will take place as the satel- 
lite is passing over a primary record- 
ing station. While leaving much to 
be desired, correlation between visu- 
ally observed solar flares and orbital 
peak values of Lyman-alpha signals 
will permit collection of valuable data. 
Two magnetic memory units will be 
used in storing and transmitting peak 
orbital values of these signals. One 
memory unit will be storing informa- 
tion on the current orbit while the 
second memory unit is transmitting 
the peak value stored during the im- 
mediately preceding orbit. Once each 
orbit, on transition from darkness to 
daylight, a light-sensitive device is 
used to interchangé the function of 
the two memory units. The unit which 
has been transmitting has its previous 
memory cancelled and begins to store 
data during the next orbit. Simul- 
taneously the unit which has been 
storing information starts to transmit 
its stored data. Since the technique 
used permits the transmitted signal to 
change only once each complete orbit, 
adequate utilization of this data is ex- 
pected from official recording stations. 
Two calibration curves are shown for 
peak Lyman-alpha data in Fig. 5. 
Different frequency ranges are used 
for readout of the two memory units. 
This permits individual calibration as 
well as a check on proper functioning. 

Opportunity does exist for amateur 
observers to make a major contribu- 
tion to the solar Lyman-alpha radia- 
tion experiment. Valuable indeed 
would be a properly prepared amateur 
recording showing instantaneous 
values of Lyman-alpha radiation dur- 
ing the progress of a solar flare. Re- 
cordings of interest would be any 
showing an electrometer current in 
excess of 200 microamperes. By use 
of the calibration curve for channel 
A of Fig. 5, this can be translated 
into a telemetry signal frequency. 
Thus, it can be seen that recordings of 
value would be those in which the fre- 
quency in any Lyman-alpha burst mo- 
mentarily drops below 10 kc. 

Precise measurement of these sig- 
nals requires elaborate equipment. 
Amateur observers can make reason- 
ably accurate determinations from 
simple listening tests. A little practice 
will permit rather easy identification 
of the Lyman-alpha signal burst chan- 
nel. This information is distinguished 


as the first and longest of the often 
repeated rhythmical alternation be- 
tween channels A and B. It should be 
pointed out that recordings played 
back at reduced speed will have the 
desired signal frequencies correspond- 
ingly reduced. Thus a tape played 
back at one half of the recording 
speed would be of interest if the Ly- 
man-alpha burst frequency dropped 
below 5 ke. It is suggested that a 
comparison test tape be prepared for 
ease in identifying valuable signals. An 
audio oscillator would be used to 
record a 10 ke. signal at the same 
tape speed planned for recording 
satellite signals. This tape would then 
be played back at the same speed used 
for listening tests. This procedure pro- 
vides automatic compensation for 
changes in tape speeds. 

Solar Aspect: A silicon solar cell 
located on the satellite equator will 
provide information on the orientation 
of the satellite with respect to the sun. 
This data is required by the Lyman- 
alpha experimenters for detector sen- 
sitivity calibration. It will also pro- 
vide accurate information on satellite 
spin and spin damping. This signal is 
presented six times each telemetry 
frame on channel B. Calibration is 
shown in Fig. 5. 

Surface Erosion Experiments: Ero- 
sion of the surface of the satellite 
will be studied by means of small 
erosion gages attached to the outer 
shell. These gages consist of small 
glass plates on which a _ thin-film 
metallic resistor has been deposited. 
The telemetry system will detect the 
wearing away of this metallic film by 
monitoring changes in resistance dur- 
ing this process. Reference to Fig. 5 
shows two types of gages are used for 
different sensitivity ranges. Thus a 
polar erosion gage providing informa- 
tion on channel Al consists of a very 
thin film having an initial resistance 
of 20,000 ohms. Thicker films on gages 
represented by channels El and F1 
provide an initial resistance of 2000 
ohms. Resistance of all gages will 
increase as erosion takes place. At 
anticipated erosion rates, ample in- 
formation is expected from primary 
receiving stations. Thus the resistance 
values are expected to undergo only 
minute changes during intervals be- 
tween official observations. Properly 
spaced amateur recordings could pro- 
vide vital information in the event of 
early complete breaks in the metallic 
film. Amateur recordings could, under 
these circumstances, provide the only 
source of information to distinguish 
between an abnormally high but uni- 
form erosion or collision with a single 
particle(s) of sufficient size to result 
in destruction of gages on first impact. 

Cadmium Sulphide Meteor Detector: 
Another type of detector for mete- 
oritic collision experiments uses a 
cadmium-sulphide cell covered by an 
opaque layer. The cadmium sulphide is 
photoresistive in that its electrical re- 
sistance decreases when exposed to 
light. This cell is initially protected 
from sunlight by the opaque cover. As 
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meteorites puncture the protective 
layer, sunlight will be permitted to 
reach the sensitive element. When the 
satellite is in sunlight, the resistance 
change will reflect the amount of the 
opaque layer removed. The photore- 
sistive element is of a selected type 
having a long time constant. Thus the 
resistance changes will take place only 
slowly so as to minimize effect of 
satellite spin. This information is dis- 
played on telemetry channel F2. No 
calibration for this channel is given 
in Fig. 5. This channel will initially 
be at its high resistance value pre- 
senting a burst spacing of about 11 
milliseconds. As the opaque layer is 
punctured this interval will become 
progressively shorter during the sunlit 
portion of each orbit. 

Amateur recordings could provide 
much valuable information for this ex- 
periment. Adequate coverage could 
provide accurate timing of collisions 
detected. Such recordings could also 
permit the distinction between single 
collisions with large particles and 
multiple collisions with small particles 
removing the same area of cell cover 
material. 

Skin-Puncture Experiment: This ex- 
periment is designed to detect collision 
with particles of sufficient collision 
energy to puncture the outer shell. 
Two pressure-tight zones are incorpo- 
rated into the satellite outer shell. 
Prior to launching, these two zones 
are initially pressurized to significantly 
different pressures. A single differ- 


ential pressure measurement made be- 
tween the two zones can indicate the 
puncture of either or both zones. With 
both zones intact, the differential pres- 
sure gage would indicate the initial 
value. When either zone becomes 
punctured its internal pressure will 
equalize with the near perfect vacuum 
of the satellite environment. Thus 
with either one of the two zones punc- 
tured, the differential pressure meas- 
urement will display the pressure of 
the zone remaining intact. When both 
zones become punctured, the differ- 
ential pressure will be zero since both 
zones will be evacuated to ambient 
atmospheric conditions. Amateur re- 
cordings could assist in more precisely 
determining the time at which punc- 
tures occurred. If both zones were 
punctured in an interval between pri- 
mary recordings, amateur observations 
would be the only potential source of 
information to permit determining 
whether separate punctures occurred 
or if a single particle punctured both 
zones. This data is presented on 
telemetry channel B1. 

Meteoritic Collision Experiment: 
Sensitive microphones attached to the 
outer shell of the satellite are used to 
detect collision with small particles in 
space. Magnetic memory units in the 
satellite are used to store and con- 
tinuously transmit information on the 
cumulative number of such counts de- 
tected. Three channels of the telem- 
etry system serve to provide counting 

(Continued on page 156) 
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data in the form of three decimal 
digits. Consider, for example, the 
telemetry channel C which provides 
units-count data. As can be seen from 
Fig. 5, the frequency in this burst 
increases from about 5 kc. to 12.5 ke. 
in discrete intervals. One such fre- 
quency change is made for each input 
count up to nine. Upon arrival of the 
tenth count, channel C returns to 5 kc. 
(“zero” units count) while the fre- 
quency in channel D makes the appro- 
priate increase to indicate the tens 
count; i.e., the number of times the 
unit count has returned to zero. 
Similarly, channel E frequency will 
present hundreds digit information by 
advancing one “count” for each reset 
of the tens digit counter. This can be 
seen to be similar to the operation 
of the mileage indicator of an auto- 
mobile speedometer. The units counter 
advances one digit for each mile 
traveled. For each ten miles the units 
digit returns from nine to zero while 
one count is added to the tens digit. 
The nature of these signals can be 
further illustrated by reference to 
Fig. 6. The two oscillograms show 
similar portions of two _ successive 
telemetry frames.. Both display the 
final portion of the units count and 
the complete tens count burst. The 
signals shown were extracted from 
records made during a rocket flight 
in which satellite instrumentation 
equipment was being test flown. The 
brief interruption of the tens burst is 
the equipment “dead time” which 
occurs whenever a count is being re- 
ceived. This interruption is many 
times shorter than the shortest burst 
spacing and would not be confused by 
a practiced observer. The upper trace 
thus shows a time interval including 
an actual collision of the rocket in 
flight with a meteoritic particle. The 
unit count burst in this upper trace 
is at its highest (12.5 kc.) frequency 
representing a count of “nine,” while 
the tens count starts at a slightly 
lower (12 kc.) frequency representing 
a count of “eight,” thus indicating a 
cumulative count of 89. The hundreds 
count is not shown but is unimportant 
in this illustrative discussion. Follow- 
ing this collision the frequency of the 
tens count burst has increased to 12.5 
ke. representing a count of “nine” in 
the tens digit. The bottom oscillo- 
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graphic trace shows indeed that the 
units count has returned to its low 
(5 ke.) frequency to indicate a “zero” 
units count while the tens count re- 
mains unchanged at its “nine” count 
for a cumulative count of 90. 

No really satisfactory estimates are 
available as to the number of such 
collisions to expect from a satellite in 
orbit around the earth. Counts of a 
few hundred or less per orbit can be 
studied by means of the difference 
in cumulative count between recording 
periods. The information transmitted 
presents total counts only up to 999 
before returning to 000 to begin a new 
sequence. Therefore, high counting 
rates extending into thousands of 
counts per orbit cannot be studied in 
this way. Such large counting rates 
would be studied by change in total 
count over shorter time intervals, such 
as the signal reception interval for a 
single receiving station or occasional 
satellite transits which provide less 
than full orbit intervals between re- 
cordings. 

Many potential contributions could 
be made by amateur observers in the 
study of collision between the satellite 
and micrometeorites. For example, in 
a single orbit, a series of amateur 
records from properly distributed geo- 
graphical locations could establish 
whether particles are distributed at 
random or clustered in clouds. Ama- 
teur recordings would also be of great 
value in the event of unanticipated 
high counting rates. Ample data could 
also provide clues as to the possible 
origin of such particles. Study of 
micrometeorites by means of satellites 
is a new field with most meager back- 
ground information upon which to 
base estimates and plan experimental 
techniques. The subject is expected to 
be much better understood after the 
present satellite experiment has been 
completed. Extensive useable records 
from a_ single successful satellite 
would provide a sound basis for an ex- 
haustive scientific study and analysis. 

Skin-Temperature Experiments: 
Measurements of the temperature of 
the outer shell of the satellite are 
made at two points. One temperature 
sensing element is located near one 
satellite pole; i.e., near the spin axis. 
The second sensing element is located 
near the equator of the satellite; ie., 


Fig. 6. This is a portion of the telemetry record obtained from a rocket 
flight. The record shows the collision of the rocket with a micrometeorite. 


Columbia Broadcasting System, Inc. 
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the plane perpendicular to the spin 
axis passing through the center of the 
sphere. Data on these two measure- 
ments. are transmitted as burst spac- 
ings on channels D2 and E2 respec- 
tively. 

Virtually all heat transfer to and 
from the satellite in orbit will take 
place by the process of radiation. 
Ambient atmosphere at satellite alti- 
tudes is so rarefied as to make negli- 
gible any aerodynamic heating or heat 


transfer to or from this atmosphere. | 


The satellite will be heated by radiant 
energy received primarily from the 
sun and the earth. Some heating will 
also be derived from power dissipation 
of internal instrumentation equipment. 
The satellite will be cooled by radi- 
ating energy into space. Satellite 
temperatures can be controlled to a 
certain extent by means of coatings 
applied to the outer surface. These 
coatings permit selective control of 
the ability of the satellite to radiate 
heat into space and its ability to ab- 
sorb radiant energy. Thus a satellite 
which was an efficient radiator and a 
poor absorber would tend to run cold 
and vice versa. Precise temperature 
control is not possible since coatings 
are applied prior to launching on the 
basis of assumed values of many 
factors which affect the satellite 
temperature. For example, heating of 
the satellite due to radiation from the 
sun will depend upon the length of 
time the satellite remains in sunlight 
in each orbit. Variations in orbit can 
cause a variation of nearly two to one 
in the absolute time per orbit which 
the satellite remains in sunlight. As 


one further example, the energy radi- | 
ated by the earth will undergo radical | 
changes with the amount of cloud | 
In spite of the many unpre- | 


cover. 
dictable factors, 
mean orbital 


it is expected that 


unfavorable conditions. Outer shell 


temperatures during any orbit will | 
vary from +5° C to + 15° C from the | 
orbital mean value as the satellite | 


heats up when in sunlight and cools 
when in the earth’s shadow. 

Ample information on temperatures 
are expected from primary recording 
stations for any satellites of a normal 
active life. Recordings made by ama- 
teur observers would be of great value 
in the event of unexpected tempera- 
ture extremes which could result in 
early equipment or battery failures. 

Instrumentation-Compartment Tem- 
perature: Airborne electronic equip- 
ment is located in an internal instru- 
mentation compartment. This inner 
compartment will be thermally iso- 
lated from the outer shell so that heat 
exchange will be a very slow inter- 
change by radiation. This tends to 
isolate the internal equipment from 
orbital temperature variations. The 
instrument compartment temperature 
will thus remain relatively stable at a 
value a very few degrees above the 
mean orbital temperature of the outer 
shell. 
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It can be seen that many potential 
contributions are possible from record- 
ings of satellite scientific signals pre- 
pared by amateur observers. The 
necessary equipment is available to 
many now and could be prepared by 
others by inexpensive modification of 
present equipment. Preferable tapes 
would be made on “stereophonic” tape 
recorders with the satellite signal on 
one track and a reliable time base 
on the second track. Suitable time 
base would be obtained from a stable 
oscillator or recording of signals from 
WWYV including a time announcement. 

To be useable, any tapes must be 
accompanied by certain basic informa- 
tion as follows: 

(1) Name and address of the ob- 
server if tapes and their interpretation 
are to be returned. 

(2) Make and type of recorder on 
which tapes were prepared. 

(3) Tape speed in inches per second 
at which recording was made. 


(4) Number of channels and signals | 


recorded on each. 


(5) Date on which recording was | 


made. 

(6) Exact time at which recording 
was made including a.m. or p.m., 
time zone (or Greenwich time), and 


| whether daylight or standard time. 


(7) Exact location at which record- 
ing was made, preferably including 
latitude and longitude. 

(8) Any special scientific data the 
record may be believed to contain. 

All correspondence relative to pro- 
grams for receiving satellite signals 
or available tapes should be addressed 
to U. S. Naval Research Laboratory, 
Washington 25, D. C., Attention: Code 
4105. Recorded tapes should not be 
mailed without further instructions. 

Any tapes prepared early in the life 
of a satellite should be carefully pre- 
served until the fate of the satellite 
and its scientific experiments have 
been determined. Such recordings 
could be of great value. 


N. J. Lester H. Bogen, president of David 
Bogen Company, Inc. was on hand to re- 
ceive it and congratulations from Irving Ol- 
son, president of Olson Radio Warehouse. 
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Gov't cost £92.00. NEW CONDITION. Complete, 
ready to use, only $7.95 ppd. 
INFRARED LIGHT | SOURCE 
SNOOPERSCOPE Fe gp a 
Input 6-volts, 5 +t 5%," double 
glass filter. Projects a powerful beam 
of invisible radiation (free of all visi- 
ble light) illuminates for infra-red 
viewing or photocraph 
of 400 feet. § -_ & 
BRAND NEW, only 
TERMS: Cash With Order. Merchandise Guaranteed. 
Write today for FREE CATALOG 
Contains detailed description, price list, and wide 
uses of units. Also large selection of other infra-red 
parts available at our amazing low price’ 


McNEAL Electric & Equipment Co. 
4736 Olive St., Dept. R-3, St. Louis 8, Mo. 


2 WAY PORTABLE RADIO SET 
Sends—Receives up to 10 miles as shown 


hundreds of mil ee pay fname 40 meter ame- 

SIS BORER win REET O POT 
G@tos ). POWER 

pit ste es ABLE RADIO BATTERIES. NO AC 

PLUG-INS NEEDED! Take it with you 

everywhere you go— Keep in contact with 

home, frienda. Has 5 watt Bade controlled 

pny | or Senspeve ee = 

eenehae. TEST ED PROV EN 

SeigPLinionact ICAL—Full in- 

given on quick easy to get license. 

(bill, ck. mo) and 


cabinet, of 
teriee— 5; crystal $1.25). COMPLET LY vwikeD AN 
POSTPAT 19.95. A value—Order nm 
FEesreD, Ay GUARANTEED AVAILABLE ONLY 


KEARNEY, NEBR. 
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Five Months of 
IGY Disclose 
Space Secrets 


First summary report shows 
new data on the ionosphere. 


SUMMARY of the first five months | 
of the U. S. International Geophysi- | 


cal Yéar (IGY) program was released 
by the American Association for the 
Advancement of Science. By Hugh 
Odishaw, Executive Director of the 
US-IGY Committee, the report de- 
scribes a wide range of early scientific 
results of this 18-month, international 
research program of our earth and its 
environment. The findings cover each 
of the dozen fields in which IGY pro- 
grams are being conducted and reflect 
the work of hundreds of scientists and 
many institutions. They demonstrate 
also the construction participation of 
many other nations. 

The results range from the recovery 
of living organisms from record ocean 
depths to the reception of radio sig- 
nals sent curving two or three earth 
radii out into space to test whether a 
sparse medium actually fills the void 
between earth and sun. Probings into 
the upper atmosphere with the aid of 
rockets have corroborated the belief 
that radio “blackouts” are caused by 
an “extra” layer of ionized particles 
which occurs during solar flares in the 
upper atmosphere 10 to 12 miles below 
the lowest portions of the ionosphere. 
Another rocket experiment has es- 
tablished that this layer is caused by 
the sun's x-ray emissions. 

Observatories located on Pacific 
islands have confirmed the probable 
existence of an “electro-jet,” a nar- 
row equatorial electric current which 
circles the earth in the high atmos- 
phere. This is one of three hypoth- 
ecated currents of perhaps several 
hundred thousand amperes circling 
the earth. The others girdle the North 
and South magnetic poles. 

The Northern and Southern lights 
occur simultaneously and with some 
symmetry, according to preliminary 
findings by British scientists. These 
have since been supported by polar 
radio data obtained in the U. S. 
program. 

University of Chicago specialists 
have pinpointed a “cosmic ray equa- 
tor” by systematically flying and sail- 
ing instruments around the world. 
Since this line departs considerably 
from the geometric equator, the con- 
clusion is that there are important 
magnetic fields in space which deflect 
incoming cosmic rays. —30- 
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Introductory Sale! 


*COMPAR 


Selectivity 


Realistic FM Tuner 
with Cage $47.50 


3 uv for 30 


180 KC IF 
db Quieting Bandwidth 


Brand “A” FM Tuner 
with Cage $89.50 


Not Given 


3 uv for 20 
by Manu. 


db Quieting 


a FM Tuner $99.50 


Not Given 


5 uv for 30 
db Quieting ~ by Manu. 


$99.95 


Brand “C" FM Tuner 
with Cage 


5 uv for 30 


200 KC iF 
db Quieting Bandwidth 


REALISTIC FACTS 


The basic tion of any high fidelity FM 
tuner is to Taithfully reproduce the trans- 
mitted signal response), at reason- 
abie distances from the station (micrevelt 


The mew Realistic FM Tuner more than meets 
all of these requirements . . . while” doing 
away with ali of the pseudo-high fidelity 
gimmicks which only add to the cost without 
improving the quality. Functionally designed 
6-tube (2-duais!) Armstrong — tuned RF cir- 
cuit with AFC. —— Gold, Maroon ~ 
White faceplate and —. Ba A Wx 4%” H 
x 6%” D., ship. 


_RADIO SHACK CORP. 


Radio Shack Corporation 
167 Washington St., Boston 3, Mass. 


Please send me: 

___ Realistic FM Tuner @ $47.50 £36R868-2 
____FREE 64-page Hi-Fi Buying Guide 759RN 
My Name 


Street 


MASS 


>-ONN 


TAPE RECORDERS 


HI FI COMPONENTS 

Tapes—Accessories MERITAPE 
UNUSUAL VALUES Low Cost, High 
Send ter Free Catalog ———. Re- 


DRESSNER 
69-02 RA-174 St. 
Flushing 65, N.Y. 


ENDING 
APE axcewwinc 
Fit, 


FELD 


Be a *‘key”’ man. ie 
receive 
code. Fn aay ‘with operators Bean 


MOVING? 


Make sure you notify our Sub- 
scription Department about 
any change of address. Be 
certain to include your postal 
zone number with both old and 
new addresses. Allow four 
weeks’ time for processing. 
RADIO & TV NEWS 
Subscription Department 
64 East Lake Street 
Chicago 1, Illinois 


RADIO ELECTRONIC 


SURPLUS 


INFRA RED 
SNOOPERSCOPE 
High quolity now at surplus 
prices. Eastman Kodok In- 
fra-Red SNOOPERSCOPE 
Receiver, Type B, 7” long 
with 5° SCHMIDT ultra-high- 
speed. Objective Lens (ap- 
prox. £/0.5). Elaborate optical sys- 
tem, many cocted lenses. Uses 2 
penlight botteries. Govt. cost opprox. 
$300. Factory-new. Shipping wt. 


9 Ibs. 
Price $19.95 
Waterproof Snooperscope Carrying 
Case, extra. Shipping weight 3 Ibs. 
Price $3.00 
Dual purpose U.S.N. floodlight throws strong beam of 
invisible infra-red rays. With Infra-red lens, spore 
sealed beam lamp, batteries. Shipping weight 23 Ibs. 
Price $14.95 


WALKIE TALKIES 


Complete Walkie Talkie assemblies as shown, less 
& case. Crystal controlled, and covers 3500ke we to sooo 
ke. Brand new. $9.95 ecoch 2 for $17.95 


AN/CRC-7 VHF TRANSCEIVER 


With voice or transmit tone, used with air-sea rescue 
work. Crystal controlled. 140.58 mc. 
$15.00 each (less battery) 


44 POSITION STEPPING SWITCH 


With automatic reset. 24 volt 

A.C. Dimensions 4%" x 4%" 

x 3° deep. Mfgd. by Wico. 
$3.00 each 


Five for $12.50 postpaid 


BC 659 FM TRANSCEIVER 


27-39 me. Used, good condition. 


BC603 FM RECEIVERS 


20 - 27 mc. Used, good condition. $6.95 


All items F.0.8. Pasadenc. No C.O.D.'s. Remit full 
amount with order. 


_C & H SALES CO. 


er teliers grads get 
ahead faster! 


advance more rapidly. 
Share rewards 


have higher incomes . 
Grasp your chance for a better life. 
awaiting college men. 
regularly to employ Tri- ome a graduates. Start 
any quarter. Approved for V 


Bachelor of Science Feel in 27 months 


Complete Radio Repncatins courses (TV, UHF, FM, 
Electronics). Also Mechanical, Civil, Electrical, Chem- 
ical, Aeronautical Engineering. In '36-months a B.S. 
in Business Administration (General Business, Ac- 
counting, Motor Transport Management). Superior 
students faster. More professional class hours. Small 
classes. Enrollment limited. Beautiful campus. Well- 
equipped labs. Prep courses. Enter Mar., June, t., 
Jan. Earnest capable students (whose time and b 
require accelerated courses and costs) 
are invited to write Jean McCarthy, Dir. 
Adm., for Catalog ond endl “Your Career 
in Eng ing and C €. 


FT nn TRI-STATE COLLEGE 


1638 College Ave. Angola, indiana 


FM Receiver Conversion 
for U.S. Satellite Signals 


By C. B. HOUSE 
U. S. Naval Research Laboratory 


An inexpensive FM tuner kit can be adapted to permit 


monitoring of the 108 mc. amplitude-modulated signals. 


T CAN BE a comparatively easy 

matter to listen to the telemetered 
signals from the Lyman-alpha earth 
satellite on your own FM receiver. 
The signal which will be transmitted 
is an amplitude-modulated carrier of 
108 mc. frequency, so a method of de- 
tecting carrier amplitude variations 
must be incorporated into the receiver. 

If you already own an FM radio or 
tuner with a ratio detector, it is a 
simple matter to convert it to an AM 
detector for the small cost of one re- 
sistor and a d.p.d.t. switch. If you do 
not already own an FM receiver, there 
are several inexpensive kits on the 
market which can very easily be con- 
verted for satellite listening. 

Even though it may be inexpensive, 
the modern tuner has a great deal of 
gain. This could be surmised from the 
practice of manufacturers of quoting 
figures for quieting with a signal 
strength of only a few microvolts. A 
limitation of this type of receiver at 
small signals is its wide passband 
which will not cut out the atmospheric 
or thermal noise as well as the special 
receivers designed for receiving this 
signal. On the other hand, noises are 


of a much smaller amplitude at the 
higher frequencies than at the lower 
broadcast and amateur frequencies. 
According to calculations, the received 
signal strength during the closer 
satellite transits should be large 
enough to overcome this ambient noise 
level in most tuners. Naturally a 
high-gain antenna will improve the re- 
ception and extend the range. 

The tuner chosen for conversion was 
one of the most inexpensive of the 
nationally advertised tuner kits. Others 
in this same category would probably 
give equivalent performance and fol- 
low the same general principles for 
conversion. The original tuner circuit 
incorporating the changes is shown in 
Fig. 1. The conversion to AM output 
essentially consists of inserting a 68,- 
000-ohm resistor in series with the 
rectified output and taking the audio- 
frequency amplitude variations from 
the high end of this resistor. The 
double-pole, double-throw switch en- 
ables the detector to be returned to 
normal FM operation when desired. 

The ratio detector is inherently easy 
to convert from FM to AM detection 
because the rectifier diodes are in 


Fig. 1. Simple modification involving one resistor and a d.p.d.t. switch. 


Important firms visit campus 


RATIO 
DETECTOR 
TRANS. 
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series across the output of the ratio 
detector transformer secondary and 
the amplitude variations are normally 
summed across the two load resistors 
in parallel with a large capacity. By 
inserting the 68,000-ohm resistor in 
series with the rectified output and 
taking the audio signals from the high 
end, four aims have been accomplished 
simultaneously: (1) Most of the signal 
amplitude variations now appear be- 
tween the high end of this resistor and 
ground; (2) the large capacitor is 
effectively disconnected so that audio- 
frequency voltages are not filtered 
out; (3) the a.v.c. is effectively dis- 
connected since the percentage of am- 
plitude variations appearing across the 
top 6800-ohm resistor is small; and (4) 
the “Q” of the transformer secondary 
is increased. 

The output from the detector is 
applied directly to the audio gain po- 
tentiometer to eliminate the degenera- 
tion of the higher audio frequencies 
caused by the de-emphasis circuit built 
into FM receivers. The elimination 
of this de-emphasis circuit is of con- 
siderable importance since the 75 zsec. 
time-constant filter causes an attenua- 
tion of 17 db at 15 ke. and there will 
probably be frequency components 
near this value in the telemetered 
signal. After conversion of this tuner, 
recognizable signals were produced 
with an AM carrier input of a fraction 
of a microvolt. 

The conversion described was made 
with the ratio detector since this was 


used in the tuner purchased. However, 
the general principles should be ap- 
plicable to discriminator detectors if 
one rectifying diode is disconnected 
and the limiter action disabled. 

After conversion of this receiver, the 
audio enthusiast who possesses a tape 
recorder will be able to record the 
telemetered signal from the satellite 
and compare the changes in tones and 
burst durations arising from variations 
in the measured data between succes- 
sive satellite passages. Also, conditions 
might arise where events of scientific 
importance occur when out of range 
of the regular receiving stations and 
the recorded information on this event 
might be of interest to the partici- 
pating scientists. 

Editor’s Note: For complete infor- 
mation on the nature of the telemetered 
signals that are to be transmitted by 
the U. 8. artificial earth satellite, we 
refer our readers to the crticle. “Re- 
ceiving U. 8. Satellite Signals” by 
Whitney Matthews which appears in 
this issue. The article also gives speci- 
fic information as to how our readers 
may assist in the scientific program 
by making their own recordings and 
observations. 

It is presently expected that a num- 
ber of scientific satellites will be 
launched in the near future. There- 
fore from time to time we will be 
publishing information describing 


some other methods that may be used | 
to receive the signals that are due to | 


be transmitted. 


—St- 


get it from our new location, 7035 Laurel 
Canyon, No. Hollywood, Cal.—the larg- 
est, most extensively stocked electron- 
ics warehouse in the world! Send for free 


Catalog 116. It is loaded with bargains! 
ARROW SALES, INC. 


Box 3007-RN No. Hollywood, Calif. 


SCHEMATICS— CONVERSIONS 
FOR SURPLUS GEAR 
NEW LIST DI MANY ADDITIONS! 


Send 2 for 
List D. Add 25¢ chart explaining AN 
Momenciature. DO IT tT Topay! 


R. E. BOX 1220 
GOODHEART BEVERLY HILLS, CAL, 


a TERRIFIC BARGAIN in a 


SOLA CONSTANT- 
VOLTAGE 
TRANSFORMER 
Ends fluctuating line 
voltage! 
Big Discount Off... 


the factory price at a i-input 2,000 bop unit! 
here's anather bonus! bin] Air Forces 2,000 VA <- 
30 


step-down. ‘And slash $97.50 off the 
ouleet 
Brand new econ wood box 


@ INDIVIDUALLY BOXED! 
@ GUARANTEED ONE YEAR! 


ALWAYS 1000 
TYPES IN STOCK 


ORDERS TUR 


EXPORT 


INVITED 


We Are Not Selling Price— 
We Sell Only Quality 


Used Tubes, Electrically Perfect Factory Sec- 
onds, Brand New Factory Seconds and New 
and Used Jan Surplus Tubes. 


REMEMBER—You Buy Quality When 
You Buy Standard. Quality Never 
Shouts—it Always Whispers. 
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FREE 
12” TV SET 


with every re- 
ceiving tube or- 
der of $100.00 
or more! 


FREE 
16” TV SET 


with every receiv- 
ing tube order of 
$200.00 or more! 


Bonus TV sets are 
shipped complete with 
cabinet and picture 
tube F.O.B. our ware- 

house. With 


abistbies 


iitiitiiitiiiittietiipists sis tt 


aivz3..... 
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slight adjust- 
ments and mini- 
mum labor they 
can be restored 
like new. 


432 HARRISON AVENUE, HARRISON, N. J 


eQ@E 5 TWO SET COUPLER WITH ey TUBE ORDER OF 


FREE POSTAGE! On All Orders Shipped in U. S. A., Territories and A.P.O.'s. 
Send 25c for handling on orders under $5.00. Please send approx. postage on 
Canadian and foreign orders. Excess will be refunded. 


$8.50 OR M 
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es RF... 

- 4.95 0-15 Amps RF... 

with shunt 

bg] -y with shunt 5 

" Dual scale w/high and low ‘switch 0-150V. ° 
O-714V.0¢.... - “$3. 
0-500 Ma 4” Fan type . 


115 V. 60 CYCLES SELSYNS 
High torque BRAND NEW i iginal 

wrappings. Made for Bendix Avie- $ 595 
tion. 2 for $10.50.........Each 


HEINEMANN 
CIRCUIT BREAKERS 
2 amp., 3 amp., 20 
« amp. 117 V. 60 
-..@ach $ . cyc. A.C eee 9 


0-200 FILAMENT 
MICROAMMETER 


imted in Rubber 


$1.10 con 10 ur $9025 


| ANTENNA RELAY 
12 Volt DC., DPDT plus 


AUTO 

TRANSFORMER 

Sean 410/220 V. 
* ea. $5.95 


EN 
% METER MULTIPLIER 
WFD 40°VDC OIL CON ne ~...-S0for . 

LINE CORD 8 Ft. w /Molded Plug J$18/2 3 for 1.00 


Min. Order $3.00—25% with order F.0.B. New York 
10 DAY GUAR. PRICE OF MDSE. ONLY 


ADVANCE ELECTRONICS 


6 WEST BROADWAY, NEW YORK 7, N. Y. 
Phone REctor 2-0270 


CSS C SSCS CC CSCESCCCCSCCOSCCSOCCOSCOSCCOCOSCOCOCOCOCOCES CYS TTS 
os Ld 
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ENGINEERING DEGREES 


E.E. OPTION ELECTRONICS 
Earned through Home Study 
Residence classes also available 


(Operating as a College of Engineering 
only at present) 
57195 Santa Monica Bivd. 
Hollywood 38, California 


ELEMENTS of MAGNETIC TAPE RECORDING 
by HM. M. Haynes—Published by Prentice-Hall, inc. fF 
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Upgrading the Amplifier 
(Continued from page 51) 


of changing the plate resistors in two 
triode stages to a substantially higher 
value inasmuch as triodes operate in 


more linear fashion as the plate load | 


resistor is increased. At the same time, 


the cathode resistors had to be in- | 
creased to maintain proper grid bias. | 
As a means of keeping noise down, | 
Allen-Bradley 1-watt resistors were | 


employed, although on the basis of heat 


dissipation %-watt ones would have | 


been more than enough. 


Upon checking frequency response of | 
the control unit, it was found that the | 


high end had been adversely affected 
somewhat, being about 4 db down at 
15,000 cps at mid-setting of the volume 
control, which is the position where the 
greatest treble losses, due to circuit 
capacitance, take place. The deteriora- 
tion resulted from increasing the plate 


load resistor in the output stage, with | 


a consequent increase in output im- 


pedance and greater loss of high fre- | 


quencies due to cable and other | 


capacitance. (The control unit was 
built before the days when it became 
de rigeur to employ cathode followers 
in the output stage.) However, the 
situation was quickly corrected by 
using a .02 #fd. instead of a .01 e#fd. 
cathode bypass capacitor at V, in Fig. 2. 
This maintained response flat within 
1 db to 15,000 cps. 

The final step was to coordinate the 
input signal level to the control unit 
and the input signal to the power am- 
plifier. Both units have input level-set 
controls and the problem of coordi- 
nating them is as follows. If the level 
control of the power amplifier is set 
high, this has the advantage of re- 


| quiring less signal from the control 
| unit, which means less distortion pro- 


duced in the latter. The disadvantage, 
however, is greater amplification by 
the power amplifier of noise and hum 
generated within the control unit. To 
the extent that the input level set of 
the power amplifier is turned down to 
reduce noise and hum from the control 
unit, the input level of the control unit 
must be turned up in order to provide 
adequate drive to the former. The 


| higher the input level setting of the 
| control unit, the more the distortion 


generated therein. 

First the gain control of the control 
amplifier was rotated to about three- 
quarters position to represent the max- 
imum volume likely to be used; thus a 
reasonable volume reserve was main- 
tained for special occasions. The input 
level-set of the power amplifier was 
backed down slightly so that the noise 
and hum heard through the speaker 
was imperceptible except within a 
couple feet or so. (Any listening done 
within a few feet would hardly be with 
the gain control at an advanced posi- 
tion.) Then the input level-sets of the 
control amplifier for each source 
(phono, FM, TV, tape) were adjusted 
so that, when typical program material 


Ate TROULANDS OF OTHER USEFUL PARTS. 
‘SHIPPED ANYWHERE @ 6.3.4. FREE! 


ALL PRICES NET F.0.8. DETROIT MINIMUM ORDER $2.00 


HERSHEL 9 


5245 GRAND RIVER 
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| 


; 
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|| 27°—6 month guarantee—all others 1 
|| Tubes $5.00 more than above prices. The 
|| determined to include the return of an acceptable sim- 
|} ilar tube under vacuum. 
ALL PRICES FOB CHICAGO, ILLINOIS. Deposit 
required, w old tube is not returned, refund- 
able at time of return. 250% deposit required on 
COD shipments. Old tubes must be returned pre- 
paid. We ship ‘ 

WRITE FOR COMPLETE LIST. 


— PICTURE TUBE OUTLET — 
3032 MILWAUKEE AVE. 
CHICAGO 18, ILLINOIS 
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GET STARTED IN HI-FI 


With Low Cost Compact HI-FI Amplifier 
Here’s superb quality performance at down 
to earth prices within reach of all. All 
new components with Amperex tube com- 
pliment. Complete deluxe pre-assembled 
HI-QUALITY “clean” 15 watt amplifier 
kit, fully guaranteed, only $24.95. 


ESSCO-NEW YORK 58 Walker St. N.Y.C. 13, N.Y. 
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was fed in, the maximum level ordi- 
narily desired was obtained at three- 
quarter setting of the gain control. 

This procedure made it impossible to 
hear any noise or hum at moderate 
gain control positions and of course at 
advanced positions the signal would 
drown out the increase in noise and 
hum (chiefly noise). It may be added 
that the control amplifier is mounted 
so as to make the level-sets readily 
accessible for adjustment in the event 
a very weak signal source is used. In 
fact, the control amplifier is suffi- 
ciently sensitive so that, with input 
level set full on, a dynamic micro- 
phone can be accommodated by any one 
of the high-level input channels. 

The final results can only be deter- 
mined by ear and it is not too easy to 
be sure, especially when the equipment 
was not really poor to begin with. 
However, particularly when good pro- 
gram material is available, such as a 
first-rate tape recording or, better yet, 
live FM, it seems that the reproduction 
has gained ease and clarity and that 
listening fatigue has been set back 
another notch. Whereas the 50-watt 
comparison amplifier had a definite 
edge before the changes, afterward the 
Williamson seemed at least as clean. 
It was not feasible, with the efficient 
speaker system used, to introduce 
levels into the listening room where 
the superior power capacity of the 50- 
watter made a difference, as it would 
of course under outdoor, auditorium, or 
other large-area conditions at realistic 
levels of reproduction. Sh 


LOW-LEVEL AUDIO DISTORTION 
By JAMES A. McROBERTS 


ERFORMANCE of the DeWald Model 

K-701 was satisfactory during loud 
music and speech passages but was dis- 
torted on low levels of sound. 

This effect was due to the nonlinear- 
ity of the transistor characteristic curves 
at low input levels. This necessitates 
emitter bias in addition to base bias to 
correct. 

The 12-ohm resistor in the circuit, 
see partial schematic below, accom- 
plishes this. The 12 ohms was insufli- 
cient in this particular application so 
a 2.7-ohm resistor was added in series 
to increase the emitter-to-ground resist- 
ance and emitter bias. This corrected 


the trouble. —30- 


2N0 AUDIO 
CLASS 8 OUTPUT 


Wherever you go, look for the fixed 
and mobile antennas of comm 

and public-safety 2-way radios. 
These equipments must have peri- 
odic, competent maintenance— 
which means income to 
qualified servicemen. Much of this 
work is done by i sho 
on a term-contract basis. 


LAMPKIN LABORATORIES, INC. 

MFM Division, Bradenton, Florida 
At no obligation, please send me free booklet, 
technical data on Lampkin meters, and time- 
payment plan details. 


Name 


Address. 


City. State. 


Lampkin 105-B Frequency Meter. 
Range 0.1 to 175 MC 
and up. Price 
$220.00 net. 


Lampkin 205-A FM 

Modulation Meter. 
Range 25 to 500 MC. 

Price $240.00 net. 
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ROUND, SQUARE, KEY and ‘“D” 
OPENINGS QUICKLY MADE 


with Greenlee 
Radio Chassis Punches 


Save hours of hard, tedious 

work . , . Cut accurate holes 

in chassis for sockets, plugs, 

\ controls, meters, panel 

\ lights, etc. with Greene 

WZ Punches. In 1-1/2 minutes 

or less make a smooth hole 

in metal, bakelite or hard 

rubber. Easy to operate . . . simply turn with 

Ordinary wrench Wide range of sizes. Write for 

details. Greenlee Tool Co., 1883 Columbia Av- 
enue, Rockford, Ill. 
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TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 


Veterans and Non-V eterans — Get practical bonny = 4 
in top opportunity fields. Prepare now for a better 

and a real future. Advanced education or previous 
experience not needed. Employment service to 


graduates. 

Enroll NOW—Pay Later 
Finance Plan and Easy Payment Plan. Also Part 
Time Employment help for students. Training in 
Refrigeration and Electric Appliances can be included. 


FREE BOOK Clip coupon for Big Free Illus- 
trated Book. No obligation and 
No Salesman Will Call. Act NOW. 
8B. W. Cooke, Jr., President 


Send FREE BOOK and full details on: 
! (0 TELEVISION-RADIO 
| © ELECTRICITY-ELECTRONICS 


UILD 16 RADIO 


Ginowsrs AT HOME THE NEW 
DELUXE 1858" PROGRESSIVE RADIO 


Home Radio ey a 2" 95 


Set of Tools, 


towne 


s FF ma: 
Training. Valuable f Diosoumt Card. 
Certificate of Merit. 


“Edu-Kit’ offers you an outstandi PRACTI- 

CAL HOME RADIO COURSE at a rock-' 

You will learn radio theory, construction and 

ing. You will learn to build radios, solder and oa 

a professional manner, trouble-shoot fos. You will 
eceiver, Transmitter, ee Cee Sig- 


eation in Electronics and Radio, worth many times the 
small price you pay 


You will receive all parts, tools eg instructions 
necessary build 16 different ag electronic 
circuits, each guaranteed . Our —y Fs contain 
tubes, tube sockets, oe Be Fon electrolytic and paper 
dielectric condensers, resistors, tie strips, coils, hard- 

are, tubing. punched meta! chassis, Instruction Man- 
uals, ete. You also seful set of tools, 
a professional electric soldering iron, and a self~ yw 
ered dynamic Radio and Electronics Tester. The ‘‘Edu- 
Kit’’ also includes Code instructions and the Progres- 
sive Code Oscillator. You will also receive lessons for 

enai 


receive a w 


Quiz Books, 
sets operate o1 on your regular . AC or 
~ all parts, ¢ components, ete. of the **Edu-Kit"’ 

100% conditionally guaranteed, new, 

fully Selected, tested and matched. Everything is 

to keep. The complete price of this practical home 
— ne electronics onene # only $22.95. Sold 

by Progr essive “‘Edu-Ki 


You — learn to | trou- 
le- ind 


J. Stngoitis, of 25 Pop- 
Waterbury, . 


sent for your kit.’* 


PROGRESSIVE “EDU-KITS”’ INC. 
497 UNION AVE., DEPT. 75-E, BROOKLYN 11, N. Y. 


een iepe amet map mpeg eect erate omen 
UNCONDITIONAL MONEY-BACK GUARANTEE 
0 I enclose full payment of $22.95 for ‘“Edu-Kit” ] 
sent pos 
| oO 1 wilt pay postman $22.95 plus postage for “Edu- a 
Kit’’ sent COD. 
Rush cg FREE literature concerning ‘‘Edu-Kit.’ 


ar a 
rOwEn CONVERTERS 


POWER 
' 110 A. c. HOUSE 
CURRENT 
ANY WHERE 


NO INSTALLATION 
st o nto ciaor liahter 
of car, truck 
3t — i away we 
@OPERATE PORTABLE TV 
@®SMALL DO-IT-YOURSELF 
®TOOLS WHEREVER NEEDED 


eat conven 


1058 RAYMOND AVE, ST. PAUL 14, MINNESOTA 
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GARGANTUAN “NIPPER" 

The newest addition to the Albany, 
N. Y. skyline is a four-ton, 25%-foot 
high statue of “Nipper,” the RCA Vic- 
tor dog trademark which stands atop 


the new four-story warehouse-office of 
R.T.A. Distributors, Inc., the RCA dis- 
tributor in the area. 

Built by W. L. Stenagaard ¢ Asso- 
ciates, Inc. of Chicago, the statue is 
reputed to be the largest of its kind 
in the world. It has a skeleton of steel 
joists, angle irons, and steel rods cov- 
ered with wire mesh. The “skin” con- 
sists of several layers of glass fiber 
composition covered with a coating of 
pigmented resin. The dog can be seen 
for a distance of five miles and an air- 
line warning light on the right ear 
serves as a guide for pilots. 

~ * ” 
SARKES TARZIAN “KIT-PAKS" 

The Rectifier Division of Sarkes Tar- 
zian, Inc., Bloomington, Ind. is mer- 
chandising two of its most popular 
silicon rectifiers in eye-catching “Kit- 
Paks.” 

Twenty M-500 conversion kits for 
television or twenty M-150 replacement 
kits (for radio) are packed in a three- 
color display carton which is easily 


spotted on the jobber’s shelf. The in- 
dividual clear plastic kits have been 
completely redesigned for better prod- 
uct visibility and compactness. 
Electrical ratings are plainly shown 
on the display cartons and complete 
installation data and ratings are in- 
cluded in each kit. Service technicians 
who have been using these two silicon 
rectifier types as replacements in tele- 


BE QUALITY WISE 


HI-Fl AMP. KIT 
Complete 6 tube-10 watt 
amplifier. Push-pull 
beam power output, 
built-in pre-amp. 5 posi- 
tion selector switch, 3 
position record equaliza- 
tion, LP, RIAA, Eur. Re- 
sponse ¥% db. 20-20,000 
cps. Output 10 watts at 
less than 2% IM. Low 
noise level and harmonic 
distortion. 


Every kit complete 
with 28 page fully illus- 
trated instruction and 
assembly Cor- 
er and legs optional. 


BUY QUAL-KITS! 


HI-Fl AM-FM TUNER KIT 
Advanced 7 tube circuit 
plus Rectifier for full 
sensitivity and selectiv- 
ity. Distortion less than 
1%. Sensitivity is 5 uv 
for 30 db quieting on 
FM, 25 uv AM. Armstrong 
FM Circuit with limiter, 
Foster-Seeley Discrimi- 
nator. 20-20,000 cps re- 
sponse. Full AFC contro! 
ss no drift. Easy assem- 


ly. 

Add 10% Fed. .Tax 
Write for FREE catalog 
and name of nearest 
dealer carrying these 
remarkable units. 


— ELECTRONICS 


MINIATURE TRANSFORMER 


can be 


used as MIKE Transformer 


TRANSISTOR Transformer 


5.8.8. Trans 


former 


SURPLUS 


JAN PORTABLE BATTERY TUBE 


REE CE 


Mig. by R.CA 
TUNG-SOL SYLVANIA 


SEALED BOx = 
OF 200 950 28 
DEALERS INQUIRIES INVITED 


RADIO RECEIVER 


z REQ. 2 To 6 M { 
2 BANDS, 3. 2 OHMS OUTPUT IMPED, 


12 or 24 VDC, 


Srce $2925cn. ° 


7¥e xi2V2x l4%e 


Cost $427228 


Pym 29% pares unm conan, eacance C.0.D, 


feo F.O.8. BuFFALo. N.Y. 


SPARKS RADIO SUPPLY 


194 GENESEE ST., 


BUFFALO 3. N.Y. 


ee ee ee 


TAPE BECORDERS! 


WHOLESALE PRICES 

; HI-FI COMPONENTS 
NATIONAL BRANDS 

WRITE FOR FREE CATALOGUE 


| CARSTON 


215-RD E. 88 ST. 
NEW YORK 28, N. Y. 


Le ee 


ENGINEERING 


Prepare for 


IN 27 MONTHS 


Ace 
a B.S. 
a. Civit 
ONTHS in 


specials 


Renee Is ot yowres in Aeronaut 


co 
television, advanced radio theory and 
Physics > electronic engineer? 


prepara 
cious pa 20 bidgs., 


dorms, gym. 
expenses in Fort Wayne while studyin; 
June, Sept., Dec. Catalog. 


your 
. Enter March, 


. playing field. f 


ng. G.I. 


INDIANA TECHNICAL COLLEGE 


938 E. Byrom. Bivd., Fort Wayne 2, 


free information on B.S. ENGINEERING 
checked. 


Plea me 
DEGREE IN 27 MONTHS as 


8 Chemical 
8.5. DEGREE IN 36 MO. IN © Math. OC Chem. © Physics 
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vision sets, radios, 
equipment will find it practical to buy 
them by the carton. 
* * a” 
ATR'S “SILENT SALESMEN" 

American Television & Radio Com- 
pany, 300 E. 4th St., St. Paul 1, Minn. 
is now offering two unique “Silent 
Salesmen” racks which have been es- 
pecially designed to display the firm’s 
battery chargers and inverters to best 
advantage. 

The racks, which are made of heavy- 
gauge steel wire, stand 5-feet, 6-inches 
high and take up no more than 4 
square feet of floor space. They are 
light and portable and when empty 
can be folded and moved from one lo- 
cation to another with ease. The top 
of the racks have suitable product 
identification to tie in with whichever 
of the firm’s products is being 
featured. 

* . ” 
PACKAGING FOR AUTOMATION 

International Resistance Co., 401 N. 
Broad St., Philadelphia 8, Pa. has de- 
veloped a new method of packaging its 
fixed composition resistors to facilitate 
automatic assembly operations in 
manufacturing plants. 

A flexible strip holds the resistors 


securely in place, equally spaced, and 
at right angles to the strip. A cutting 
machine can be used to trim leads on 
the strip without displacement of the 
units. Leads cannot be bent when 
withdrawing the strips from their box 
nor can the units be accidentally dis- 
lodged by twisting, inversion, flexing, 
etc. 

At the present the “Grid Strip” 
packaging is being used for Type BTS 
-watt fixed composition resistors. 
Other value units may be offered to 
manufacturers at a later date. 

* +. * 


NEW RAY-O-VAC PACKAGING 

Ray-O-Vac Company, Madison 10, 
Wisc. has adopted a new integrated 
product and packaging design program 
for its entire line of lighting type 
batteries. 

The company’s trademark with red 
cloud, yellow background, and blue 
upswing panel has been simplified for 
a cleaner, fresher, “straight line” de- 
sign with more merchandising appeal. 

To complement the new trademark 
design, the company has adopted a 
complete color packaging design for 
the line. This includes a new retail 
display carton, dealer unit pack, and 
an outer standard shipper. —30- 
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+:*Buy Your Now Hexoguight Can 


fom World Radio Laboratories!" 


“The World's Largest Distributor of Amateur Radio Equipment” 


LEO I. MEYERSON 


$39.50 Down 


New. Improved WRL Transmitters 
Glebe Chief 90A Kit $59.95; $5.00 per mo. 
Globe Scout 680A $119.95; 


Glebe Champion 300A $495.00; 
$28.47 per 


$9.90 per 


Globe King 500C $795.00; $45.72 per 
cece ote SIRENS Tt 


Dear Leo: Please send your latest catalog []... 
(CO WRL Transmitters! 


0 Hallicrafters, 


Wold Radio 


S. Ls LABORATORIES 
wy == tree 


£9910 ), 


NAME: 


\ amend CITY & STATE: 


RTV/3 j 
as om SR TC AR RT 


hallicrafters 


Ssx=-101 


Rugged is the word for the SX-101 re- 
ceiver — and it’s all amateur! Heaviest 
chassis in the industry. Full gear drive. 
Complete coverage of 7 bands: 160; 80, 
40, 20, 15, 11 — 10 meters. Special 10 
me. pos. for WWV. Tee-notch filter. 
S-meter functions with A.V.C. off. Se- 
lectable side band Model SX-101 — $395.00 
amateur net. 


Other Hallicrafters In Stock 
$149.95; $12.94 per 
$295.00; $16.97 per 

eer ee $675.00; $38.82 per 
$775.00: $44.57 per 


and more information on 


ADDRESS: | 


FIX OLD 


RADIOS 
INA 
JIFFY ! 


Fix ’em 
good as new... 
without lost 
time or 
needless testing 


Often it takes more time than it’s worth to fix old radios 
but NOT when you own this 3% pow 

Ghirardi RADIO TROUBLESHOOTER’S HANDBOOK! 
The only service guide of its kind still in print! Gives 
common trouble symptoms and remedies for over 4,800 old- 
time receiver models made by 202 manufacturers prior to 
1942—also auto radios. Even beginners can use it to repair 
old sets that might otherwise be thrown away because serv- 
ice data is lacking or because testing takes too long. 


CUTS SERVICE TIME IN HALF 


This famous Handbook more than pays for itself the first 
time you use it. Covers 85% of the things that are apt to 
go wrong. Shows exactly where the trouble is likely to be. 
Explains step by step how to fix it without lost time or 
useless testing. 

Gives fuli service details on old sets made by Airline, 
Apex, Arvin, Atwater Kent, Belmont, Bosch, Brunswick, 
Clarion, Crosley, Emerson, Fada, G-E, Kolster, Majestic, 
Motorola, . Pilot, RCA, Silvertone, Sparton, 

a dozens more. Includes hundreds of pages 
of old tube, transformer and other component data. 


10 DAY FREE EXAMINATION 


. RN-38, RINEHART & CO., 
Madison Avenue, New York "Té. N. Y. 
Send RADIO TROUBLESHOOTERS’ HANDBOOK for 
10-day examination. If I decide to keep book, I will 
we. Otherwise, I will re- 
OF pay postage. 
Same 10- day return privilege with money refunded.) 1 


City, Zone, § 
outsioe U.S A. Price $7.48 cash with order only. | 
back if you return book in 10 days. 


ee 


nd, 744-page | 


BUILDING 


A HI-FI 
SYSTEM? 


PARTIAL LIST 
Send Us | % tues 
Your = 
List Of 
Components 
For A 
Package 
Quotation 


WE WON'T BE 
UNDERSOLD! 


All merchandise is 
brand new, factory 
fresh & guaranteed. 


University 
AR e GE e VM 


20% deposit is re- 
le Balance 


AIREX 
RADIO 


CORPORATION 
64 Cortlandt St., N. Y. 7, CO 7-2137 


Full Line of 
Cabinets 
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New /sotronic Training Method 


LEARN TV REPAIR 
IN ONE SHORT WEEK! 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 


“TELEVISION SERVICING a 


BLACK & WHITE—COLOR 
APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 


BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 


1425 EUTAW PLACE, BALTIMORE 17, MD. 


Save time — Step up 
efficiency in 


ELECTRONICS 
DESIGN 


Here’s a wealth of technical help for 
efficiently handling electronics design 
problem. that 
swers 

"s top 
that can.save you hours of researc! 
and experimentation! 
You’ find electronics ics 
and theory in concise form—design practices. for hun- 
dreds of pieces of electronics equipment—and even 
the results of advanced electronic experiments. Radio, 
television, facsimile, sound, and scores of other phases 
of electronics are co vebedoinedl it’s all condensed, 
classified, and indexed for quick, easy use. 


ELECTRONICS DESIGN LIBRARY 


Edited by Markus and Zeluff, Electronics Magazine 
4 vols., 215! pp., 9 x 12, 3534 illustrations 
Contains 1083 articles culled from recent issues of 
Electronics—the cream of information essential to de- 
sign of electronics equipment. 
The 4 big volumes are: Elec- 
ronics for Engineers, Hand- 
pte of Industrial Electronic 
Circuits, Electronics Manual 
for Radio Engineers, and Elec- 
tronics for Communication En- 
gineers. 


Special price 
saves you $6.00 
Regular catalogue 
price of books to- 
tals $39.00; under 
this offer, price is 
only $33.00, on . 
easy terms. EASY TERMS! 


' 
110 DAYS’ FREE EXAMINATION 


| MeGraw-Hill Book Co., Inc., Dept. RTN-3 

| 599 West “Bnd Street, New York 36, N. Y. 

| = @ days’ examination the ELECTRONICS 
DESIGN THB ARY In 10 days I will remit $8.00, 

| = few cents delivery, then $5.00 a month until 

3.00 is paid. If not satisfied, I will return books 

| sate A (We pay delivery if you remit with this 

coupon ; privilege.) 


| (PRINT) 
Name 


Same return 


or “ax rat terms outside U.S. write MeGrew_BUs 


Ravan 


“ELEMENTS OF TAPE RECORDER 
CIRCUITS" by Herman Burstein & 
Henry C. Pollak. Published by Gerns- 
back Library, Inc., New York. 216 
pages. Price $2.90. Soft cover. 

This is not an operator’s manual for 
home tape recorders but rather an 
analysis of the circuitry that goes into 
such devices and a handbook of fea- 
tures and components which make up 
tape recorders suitable for home use. 
The audiophile with some electronic 
background as well as the service tech- 
nician will find this manual helpful. Of 
special value and importance is the 
fairly extensive treatment of the sub- 
ject of equalization requirements and 
circuits. The care with which this sec- 
tion particularly was prepared along 
with the: amount of useful material in- 
cluded make this portion alone worth 
the entire price of the book. 

The text is divided into ten chapters 
dealing with the elements of a tape re- 
corder, characteristics of a quality unit, 
head characteristics, tape characteris- 
tics, bias current, equalization require- 
ments, equalization circuits, oscillators, 
record-level indicators, and how to min- 
imize noise and hum. 

The text material is amplified by the 
lavish use of line drawings, graphs, 
schematics, and photographs of com- 
mercial units. A'working knowledge of 
simple algebra would be helpful but 
is not entirely necessary for under- 
standing of the text material. 


* od RE 


“INDUSTRIAL ELECTRONICS HAND- 
BOOK" by R. Kretzmann. Published 
by Philosophical Library, New York. 
296 pages. Price $12.00. Second Edition. 

This is a basic reference text writ- 
ten especially for design engineers, 
maintenance technicians, and engi- 
neering students. In this second edi- 
tion, the material included in the 
earlier volume has been revised, am- 
plified, and brought up-to-date. 

The first half of the volume is de- 
voted to a thorough discussion of the 
principles and properties of the various 
classes of électronic tubes, together 
with typical applications and circuits. 
The balance of the volume is divided 
into separate chapters dealing with the 
main types of application, i. e., elec- 
tronic relays, counting circuits, timers, 
industrial rectifiers, dimmers, speed 
and temperature controls, resistance 
welding controls, motor controls, in- 
ductive and capacitive heating, and 
special purpose devices. 

Data on some of the Philips indus- 
trial tubes, a subject matter index, and 
a bibliography complete the text. A 


3 | working knowledge of math at the col- 


lege level is prerequisite to an under- 
standing of this text. 

ca = cm 
"SOUND" by Dr. Alexander Efron. 
Published by John F. Rider Publisher, 
Inc., New York. 69 pages. Price $1.25. 

This volume is another in the “Basic 
Science Series” being issued by Rider 
for the benefit of students, the study- 
at-home group, and those intereSted in 
elementary data on scientific subjects. 

Written by the chairman of the 
physics department of one of New 
York City’s largest high schools, this 
volume covers hearing, speech, and 
music, with a full discussion of the 
wave nature of sound. The physics of 
sound, including such topics as sources 
of sound energy, the ear, perception 
of pitch, loudness, quality, standing 
waves, interference, and resonance, are 
also covered. 

The text material is lavishly illus- 
trated by line drawings, photographs, 
graphs, and charts. 

* oF = 
“TECHNIQUES OF MAGNETIC RE- 
CORDING" by Joel Tall. Published 
by The Macmillan Company, New York. 
453 pages. Price $7.95. 

This book is for those in any field 
where magnetic recording is or can be 
used to advantage. The author outlines 
and suggests many uses for this versa- 
tile equipment, devoting whole chapters 
to specialized applications requiring 
unusual techniques. 

The entire volume is divided into 
twenty chapters which cover the his- 
torical and modern development .of 
magnetic recording, theory, recording 
media, drive mechanisms, erasing, fun- 
damentals of recording, recording sound 
in nature (written by Dr. Peter P. Kel- 
logg of Cornell University), mainte- 
nance of tape recorders, spurious print- 
ing, editing, re-recording and copying 
techniques, radio broadcasting practice, 
motion picture and television tech- 
niques, information recording, mag- 
netic recording in the medical field, 
magnetic recording in education; home 
uses and telephone recording; enter- 
tainment, advertising, and warning 
methods; legal uses and their limita- 
tions, and communication applications. 

a * oo 
"HOW TO READ SCHEMATIC DIA- 
GRAMS" by David Mark. Published 
by John F. Rider Publisher, Inc., New 
York. 145 pages. Price $3.50. 

From the number of requests re- 
ceived by this magazine for pictorial 
wiring diagrams on equipment whose 
schematics have appeared in articles, 
it is a safe guess that there are a num- 
ber of persons interested in electronics 
who haven’t mastered the technique of 
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BOGEN 


The Ultimate in High Fidelitiy! 


tridge. 
Olson's Stock No. RP-124 


Get the Smait, Tum Parkaage...Save 


Designed to meet the needs of critical audio- 
philes who want a versatile 15-watt amplifier with 
extremely low distortion. Delivers full power at 
less than %% distortion; frequency response 15 
to 30.000 cycles. Equipped with built-in preamp 
and ee for ome tape recorder, tele- 
vision and all phonos with magnetic, ceramic or 

ene Soe = crystal cartridges. 

re prices. uipped with separate bass and treble controls, 
3-position record equalizer, 3-position loudness contour selector, separate 
“hiss” and “rumble” filters and volume control. Has built-in 3-position 
Speaker Selection Switch for selecting either or both of two Speakers with 
automatic impedance match. Shown with mahogany ert metal enclosure 
but amplifier is sold less enclosure. ge u% x10%x4%. Operates on 
115 volt 60 cy. AC. Shipping weight 16 | 


BOGEN DB-115 
15 WATT AMPLIFIER 


TPS Seeeae 


Stock No. AM-42 


OLSON 


speaker in the Universi 
Changer and the Fairchild Micradjust 225A diamond cartridge. 
ordering from Olson. 


has combined the fine Bogen DB-I15 ——a the University UXC-122 Diffaxial 
enclosure, the famous New Gollaro RC-440 4-speed Automatic 
You save $53.38 by 
Every unit is brand new, latest 1958 merchandise and comes to 


you in original factory sealed cartons. 


Individual components may be ordered separately. 
by the manufacturer and Olson. 


COLLARO RC-440 
“i ‘amous porrrcbes a 
Coronation ries See ag pw record 


Stock Mo. RP-110 
less Base and 
Cartridge—See below 


Sacked thevea, 
yen, a cera Oh aie eae Hy: 33-1/3, 45 and 78 RPM 
discs. Handsome: Maroon and Gold finish; Si 


Send For FREE Olson Catalog 


Thousands of terrific bargains in Hi-Fi, 


TV, Electronics. 


Great valves in’ Nationally advertised brands for the Ham, 


Equipment builder, 


Hobbyist. 


Engineer, 
SAVE MONEY! 


Tinkerer, Serviceman and 
Send for your free copy today. 


13-1/2; requires 5” above and 2-3/4" below mounting 
board. Operates on 110-120 volts AC, 60 cycle. Shipping 
weight 15 lbs. - 


BOGEN R-260 AM-FM 
TUNER 


See right for enclosure prices. 

Companion tuner to Bogen DB-115. 
Matches in appearance. Can also be 
used on any other type of amplifier. The 
Bogen R-260 Tuner features sensitivity 
and selectivity never before possible. 
Easy to tune. Stations pop in loud and 
clear. Just spin the flywheel driven knob 
and the lighted dial pointer flits across 
the calibrated panel. 

Equipped with built-in antennas for 
both AM and FM band, however, outdoor 
antenna can be employed. Other fea- 
tures include Automatic Frequency Con- 
trol and Automatic Volume Control 
which prevent overloading on strong 
signals and boosting on weak signals. 
Has 7 tubes plus rectifier. 

Shown above with mahogany finished 
metal enclosure but Tuner is sold less 
enclosure. Size 1154 x 10%, x 4". 
Operates on 115 volts AC, 60 cycles. 
Shipping weight 12 Ibs. 
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Every unit is fully guaranteed 


* Bogen DB115 Amp. 

e University Speak 
and Enclosure - 

e Collaro Changer 
w/Diamond Cart. 


OLSON PRICE ONLY 


3" 


Order Stock No. 
AS-320 


12 x 


Every unit shown, plus the complete Bogen 
line is available at any one of our seven 


of Bogen's new 


See and Hear... 
stores listed below. Come in soon and thrill to the tone 
Amplifiers. Hear Tonal quality that defies description. 
AKRON—73 E. Mill St. 
CHICAGO—4101 Milwaukee Ave. PITTSBURGH—5918 Penn Ave. 
CHICAGO—123 N. Western Ave. MILWAUKEE—423 W. Michigan 
CLEVELAND—2020 E Euclid Ave. BUFFALO—711 | Main n Street 


ACCESSORIES FOR YOUR | IT’S EASY TO ORDER FROM OLSON’S | 


HI-FI SYSTEM 


AMPLIFIER ENCLOSURE 
Mahogany finished, fits both Bogen 
DB-115 ampiifier and R-260 tuner. 


Stock No. CA-38. . $7.00 
CHANGER BASE FOR | COLLARO 


Otson's 
Stock No. CA-S9 


45 RPM SPINDLE ADAPTER 


To Play 45 RPM Discs. $3 23 | 
; . 


Olson’s Stock No. RP-109 
RECORD STATIC CLEANER CLOTH 
ne treated, protects records. 
ison’s Stock No. RP-S1. 

Each 39¢—3 for... ~ $i. 00 
POLY SLEEVES FOR 12" RECORDS 
Heavy plastic, Round Bottoms. Pro- 

tects records, 

Olson's Stock No. RP-104. 88 
3 pkgs. for $2.50—pkg. of 12. . c 
RECORD CHANGER COVER 
Heavy transparent plastic. Fits all 
changers. t 
Olson's Stock No. RP-28.. . s 


| you may return merchandise for cash refund. 


Quan. } 


MAIL ORDERS TO AKRON, OHIO 
How to order: Order directly from this ad. For convenience, use this order 


| blank. Fill in columns below with quantity desired, stock number, description, l 


and price. You may send remittance with order (include enough for postage or 
parcel post shipment), or if you prefer SEND NO MONEY. Olson will ship | 
C.0.D. and you may pay mail or expressman for merchandise and postage. | 


MONEY BACK GUARANTEE: Everything you order from Olson 
is guaranteed as advertised. /f you are not more than satished, 


Piease— | 
Minimun | 
Order $5.00 , 


Price 
Face | TOTAL 


Stock 
Number 


A Fhee 


BESERIFTION 


Olson CL. 


ee 


Postage 


TOTAL 
AMOUNT 


ZONE STATE 


T-38 FORGE ST. 
AKRON 8, OHIO 


(HQ for the 5 TOP QUALITY brands of — king f hematics. Thi: 
should find this book of special inter. ELECTRIC BRAIN KIT 


: Ty of — & est. No prior experience with electric- | Can you thi k faster than this hine? 


ri ity or electronics is required of the 
AT SENSIBLE PRICES! thy 


waite Fon Larest TUBE CATALOG - a | The text material explains the basic | 


EE 
We stock ver 1000 types includ uding, Diodes, — eee + pana icod ie ps ae 
. ; echnical notations, and organization o 
2-COLOR TUBE CARTONS schematics in pictorial diagrammatic 
= "oartition — form. Standard EIA (formerly RET- | 
: MA) and industry accepted symbols are | 
used throughout and these, along with 
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The only book with complete discussion 
of answers to every technical question in 
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MUSIC MINDER 


hes ployed and turntable stops. 


Completely electrical. Simply 
plug in record chonger and hi-fi 
equipment—the MUSIC MINDER 
does the rest. 

Avoilable ct oll leading hi-fi 
shops ond ports distributors. 


Another first by the leader in quolity hi-fi components. 


CLASSIFIED 


RATE: 50¢ per word. Minimum 10 words, ‘May Issue closes March 0th. Send order and remittance to: RADIO & TV NEWS, 366 Madison Ave., N. Y. C. 17, N. Y. 


ELECTRONICS! Associate degree—29 months. 
Technicians, field engineers, specialists in commu- 
nications, missiles, computers, radar, automation. 
Start ey February. Valparaiso Technical 
Institute, Dept. N, Valparaiso, Indiana. 


FOR Sale—used Kay Electric Megapix $275.00; 
Megapipper (4 pips) $45.00; Megasweep $115.00. 
Also used Television Projects monoscope with mon- 
itor $200.00. Tru-Way Radio & TV School, 224 
Academy St., Wilkes-Barre, Pa. 


COMBINATION VHF R. F. Wattmeter and Field 
Strength Meter Ideal for tuning mobiles. $39.95. 
Write for descriptive Pamphlet. Vacri Co., Con- 
nersville, Indiana. 


Buy Like a Pro. Factory 
Sealed, Lowest Prices.—Example: Bogen DB130 
99.95, Scott 99D 89.95. Flash: 1800’ Mylar Tape. 
Dozen Lots. Terms 25% deposit with order. Bal- 
ance C.0.D. F.O 7 N.Y.C. Phips, Box 62 Canal 
St. Station, N. Y. Se 


DON’T Be A Shmow, 


GOVERNMENT Sone. mene Electronics ; w alkie- 
Talkies; Transceivers; Test Equipment; Oscil- 
loscopes; Radar; Voltmeters; Misc —Fraction of 
Army costs—Buy direct now from U. 8. Govern- 
ment—Depot List & Procedure” $1.00—Brody, 
Box 8-RT, Sunnyside 4, New York. 


CYLINDER and old dise phonographs. Edison, 
Conqueror, Idelia, and Oratorio models. Berliner 
Gramophones and Zono-o-phones, Columbia cylin- 
der Graphophones, and coin-operated cylinder 
phonos. Want old ey and literature on early 
phonos prior to 1919. Will pay cash or trade late 
hi-fi components. Box 50 % — & TV News, 
366 Madison Ave., New York 17, N. Y. 


WANTED: Receiver R5/ARN-7, MN-62A Trans- 

ceivers, RT18/ARC-1, AN/ARC-3, BC-788C, I-152C, 
Collins, Bendix equipment, Test Sets, Dynamotors, 
Inverters. We pay highest prices. Advise quantity, 
condition, price first letter. Aircraft Radio Indus- 
tries, Inc., 70 East 45th St., N. Y¥. 17, telephone 
LExington 2-6254. 


HIGH tiDELITY 


WORLD famous high-fi speaker manufacturer has 
available additional outlets for part or full time 
custom installers and servicemen. Classified Box 
No. 564 S% Radio & TV News, 366 Madison Ave., 
New York 17, N. Y. 


PRICES? Try ours! Everything in Hi-Fi. Factory 
sealed components. Write right now. Audion, 64-62 
Booth St., Rego Park 74, N. Y. 

DISGUSTED Of “HI” HI-FI Prices? Unusual 
Discounts On Your High Fidelity Requirements 
Write. Key Electronics, 120 Liberty St., New York 
6, N. ¥. EVergreen 4-6071. 


RADIO & TV Tubes at manufacturers prices. 
Guaranteed—Send for free price list. Edison Elec- 
tronic Tube Co., Menlo Park, N. J 


DIAGRAMS—Radios, Amplifiers, Changers, $1.00 
Each. Television service Data $2.00. Unknown 
Models, Give Tube Layout And Part Numbers. 
Cable Electronics Corp., 851 10th Ave., New 
York, N. ¥. (Formerly Kramer’s Radio Service). 


DIAGRAMS for repairing radios $1.00. Television 
$2.00. Give make, model. Diagram Service, Box 
672-RN. Hartford 1, Conn. 


TUBES—TV, Radio, Lg gy And Industrial 
Types At Sensibly Low Prices. New, Guaranteed, 
Ist Quality, Top Name Brands Only. Write For 
Free Catalog or Call WAlker 5-7000, Barry Elec- 
tronics Corp., 512 Broadway, New York 12N, N. Y. 


3x.2mf 4000vDCw $2.15 2x.5mf 600vDCw $.40 
knob-dial 2 inch $.10 2x6.3v 1A 7.5¥ @ 24A 
2x5v @ TA 115/60 cycle pri. $7.45 send for list. 
Cooper Electrical Co. Park “Ridge, N. J. 


Ly Sets $11. 95. 
, 147 High, Pottstown, Pa. 


CASH Paid! Sell your surplus electronic tubes. 
Want unused, clean transmitting, special purpose, 
receiving, TV types, magnetrons, Klystrons, broad- 
cast, etc. Also want military & commercial lab 
test and communications gear. We swap too, for 
tubes or choice equipment. Send specific details 
in first letter. For a fair deal write, wire or tele- 
phone: Barry, 512 Broadway, New York 12, N. Y. 
WaAlker 5-7000. 


LABORATORY Quality Equipment and Military 


Surplus Electronics bought, sold. Engineering As- 
sociates, 432 Patterson Road, Dayton 9, Ohio. 


March, 1958 


Plus shipping. Jones 


we are 


and you can grow with us. 


A small ad in these classi- 
fied columns delivers your 
sales message to more than 
@ quarter million readers. 


WRITE NOW TO 


Martin Lincoin 

Classified Advertising Manager 
Ziff-Davis Publishing Company 
366 Madison Avenue 

New York 17, New York 


FOR FURTHER DETAILS AND RATES 


TAPE Recorders, hi-fi components, tapes. Unusual 
Values. Free catalog. Dressner, 69-02 R, 174 St., 
Flushing 65, N. Y. 


RECORDERS, HiFi, Tapes, Free Wholesale Cata- 
log. Carston 215-R E. 88 St., N. Y. C. 28. 


Recorders ! 
#155, 


Tapes! 
Philadel- 


WHOLESALE Catalog 10¢ 
Typewriters! Radios! Towers, 
phia 5. 


HI-FI Recording Tape, Mylar 2400’ $2.99, 6/$2.89. 
Acetate 1800’ $1.89, 12/$1.79. 1200’ 6/$1.29. Post- 
age 20¢ per tape. Guaranteed. Catalogue. Broad- 
cast Box 231R, Wallingford, Conn. 


BLSINESS OPPORTUNITIES 


HIGH Peying Jobs, Opportunities, foreign, U.S.A 
All trades. Companies pay fare. For information 
Write Dept. 59L National Employment Informa- 
tion, 1020 Broad, Newark, New Jersey. 


WELL established TV sales and service business, 

excellent opportunity for right party. Home and 

store optional. Midwest location. Retiring. Classi- 

fied Box 565 % Radio & TV News, 366 Madison 
, New York 17, N. Y. 


$200 TO $300 weekly! Most TV failures due to 
tubes. Cash in on this tremendous market! Op- 
erate from home. No electronic knowledge needed. 
Information free Electronic Enterprises, Box 
279-RN, Lexington, Ky. 

w ANTED A-1 Sales Reps. For ‘Real Hot Line on- 
ported Miniature Electronic Components Just Be- 
ing Introduced. Several Key Areas Still Open. 
Submit Full Particulars. Intercontinental Indus- 
tries, Inc., 555 W. Adams St., Chicago 6, Il. 


CORRESPONDENCE COURSES 


USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala. 


INSTRUCTION 


ENGINEERING Degrees, EE Option Electronics 
earned by home study. Residence classes also 
available. Pacific International University (oper- 
ating as a college of engineering only at present), 
5719-C Santa Monica Boulevard, Hollywood 38, 
California. 


VIEISCELLANEOLUS 


ENGRAVING: Panels, name-plates, Barber & How- 
ard Co., East Ave., Westerly, R. I. 


INVENTORS—Experimenters—Small Manufactur- 
ers. We produce prototype parts of metal, plastic, 
ceramic or wood. Send your specifications to us 
for our estimates. Norway Eng. & Mfg. Co., P.O. 
Box 1500, Waterford, Wis. 
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s7. 08.45 
SAT. CH ARGER STACKS. FAN COOLED Bare. Aae- 
MENT OR CONVERSION. Discounts to Qty. Use 
cRr320 


$it s: s 
QUICK DELIVERIES ALL TYPES 24 HOURS! 


pai “TAB” THE BEST KITS! 


All Kits Contain Most Popular Vaiues & Sizes 
it 38 — Resistors 


BUY 10 KITS GET ONE ae "EACH KIT 99¢ 


$1.75. 3/ 
MPGRS. & DSTRETRS. WRITE FOR grr. PRICES 


NEWEST IMPROVED HI-FI SPEAKERS! 


With inbuilt ‘or by ay Alnico 5 Pius 
Magnet, 4 to v.c. 


co 
6” /25 Watt Midrange 300-6000 


DIAMOND PHONO-NEEDLES 
REGISTERED on. YR. GUARANTEED BY THE mFOR! 
Postpaid 48 States 
ALL LP&78—ONE Py $7; — DIA- 
MONDS “Sis: DIAMOND & SAPPHIRE $8; TWO SAP- 
PHIRES $2.39; ONE SAPPHIRE LP or 78 51.49 @ 
PLEASE SEND CARTRIDGE NAME & NUMBER 


NEW TYPE “GE" PHONO CARTRIDGES 
Postpaid 48 Stat 
ORIGINAL BOXED GE. mon ‘ev BACK GTD. 
4G061/LP or 46063 


4G0. Lpé7s APPHIRE 
4G052/LP&78 TRI- “PLAY DIAMOND & SAP 
4G053/LP&78 TRI-PLAY DIAMONDS 


FINEST Hi-Fi RECORDING TAPE 

1200 Ft.—7" Reel Lots 

Money Back Gtd. $1.45 of 3 
Highest quality eontzoties Plastic | mn 
cision costed &, SIL. Gea. ste 
Output. Splice Free. Freq. 714 IPS 
40-15KC Oxide Wnd In. 
New ist Quality ‘Myler’ 2400 Ft.._7” Reel Ferro 
Erin Gloss Process Recording tape. .$4.49, 3 for $12 
66 59 ba 4 ur sath veer eo 

bes 7 .0.D. 
subject change, 


Si2FR LIBERTY ST., MN. Y. ". Y. 
PHONE: RECTOR 2 


While every precaution is taken to insure accuracy, we cannot guarantee against 
the possibility of an occasional change or omission in the preparation of this index. 
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Run-of-the-mill radio and television 
equipment may never be called upon for 
such extreme service as under-water 
operation . . . but if it were, you could be 
sure that Mallory Gem capacitors would 
continue to deliver excellent performance. 


Mallory “‘Gems’’ are tightly sealed in a mica filled 
bakelite case with epoxy resin that adheres both 

to case and wires . . . they withstand moisture and 
exposure without change of capacity or internal 
resistance. And, they’re conservatively rated to assure 
complete reliability under the most severe conditions. 


They’re your best bet for outstanding service in any 
application—for by-pass, buffer, filter nets, or 
coupling circuits. Get Mallory ‘“‘Gems”’ in all popular 
capacities and voltage ratings—from your 

Mallory Distributor. 


